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RADUAL simplification of the des- 

ign of the automobile and the al- 
most universal application of this ve- 
hicle for pleasure and business, has 
caused many owners, blessed with a 
certain degree of mechanical skill, to 
attempt much minor repair work. a 
work bench and a small assortment of 
tools being provided for this purpose. 





The Benchworker Finds the Vise an Absolute Necessity 


The radio also has added to the ranks 
of household mechanics. The vise, a 
device having two jaws closed and 
opened by a screw, lever, cam, etc., and 
used to hold material rigidly, is one of 
the most essential tools used in con- 
nection with such repair work. In fact, 
the vise is necessary in some phase of 
practically all hand work of a mechani- 
cal nature, the greater portion of this 
type of tool being made of malleable 
castings. Numerous types of vises 
have been designed to meet particular 
requirements, ranging in size from the 
exceptionally small vises used by jew- 
elers to the larger types which find ap- 
plication in establishments fabricating 
large work. Each type consists of 
numerous styles supplying the needs 
of the particular industry. Vises find 
extensive use in garages, wood shops, 
including pattern shops, metalworking 
plants where hand work is done, 
plumbing and steamfitting shops, re- 
pair departments for various types of 
industries and in the home. 
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Heats Steel 
HOTTER 


New Type Open Hearth with Self- 
Contained Gas Producers Gives 
Temperatures Above 3500 Degrees 


LACED in operation late in 
November, 1925, the first Amer- 
ican furnace of the type invented 


Bosshardt, a Swiss engi- 
melted over 50 heats of 
time this article is writ- 
ten. This unusual style furnace, one 
of a pair built at the Beloit, Wis. 
plant of the Wanner Malleable Cast- 
ings Co., Hammond, Ind., may be de- 
scribed simply as an open-hearth unit 
evolved alter- 
nately from each end by two gas 
producers built into and a part of 
the furnace. A checker construction 
of refractory brick is employed to 
preheat the air entering the melting 


by Edward 
has 
at the 


neer, 
steel 


burning producer gas, 


chamber. Two checker chambers are 
employed alternately absorbing and 
emitting heat as in common open- 
hearth practice. 


The Bosshardt furnace differs from 
ordinary open-hearth furnaces in many 
but its chief claim to dis- 
aside from any metallurgical 
the exceptionally 
the 


details, 
tinction, 
accomplishments is 


high temperatures obtained in 
bath. The furnace was installed by the 
American Bosshardt Furnace Corp., 
New York, under a guarantee to raise 
the temperature of molten steel to 
Fig. 2—Cross Section of 
['ypical Bosshardt Type 
Furnace 
3600 degre Kahr. desired. In 
every day operation at the Beloit 
plant, the range of temperature of 
the molten metal between 3500 and 
3800 devrrees. 


A detailed description of the fur- 
nace and the method of operation will 
explain how this is possible and also 


will answer the immediate question 


By Dan M. Avey 


Fig. 1—Charging Side of 
the Beloit Furnace. The 
Three Men at the Right 
Are German Furnacemen, 
Right to Left, Herr Tischer, 
Melter, Herr Ingenieur Re- 
kowski and Herr Pruefer 


of how the roof refractories can with- 
stand this high heat. 

The Wanner installation consists 
of two melting furnaces, each of 3-ton 
capacity, although the cubical area 
of the hearth will permit an over- 
charge of a half ton or more. The 
furnaces are built side by side, with 
the charging end about 30 feet from 
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two furnaces provides room for the 


firing hoppers and for a_ stairway 
leading from the foundry floor to the 


charging platform. The furnaces with 
the chimney form a complete unit. 


The design and capacity of the chim- 


y is important since natural draft 


without any fan equipment draws al 


yp through the coal burning grates. 
The brick-lined steel chimney 1 about 
150 feet high and tapered from the 
bottom to the top. This design is said 


assure stead\ velocity ‘or the a 
ending hot gases which gradually cool 
ind oceupy less space during their 
pward flic] t Wheel o} ated valves 

rulate the draft to th tack 

Fach furnace with its checker 
hambers is constructed of brick held 

etne igainst later stress by 

e] ml ‘ ind [-bea buckstays 

cl n tur? il bolted together by 

rod A bove the irnact where 

liated nea pri tne rods to i 

¢ iture ( LOO ae } s oT more 

h blocks f od a employed 

ler the bolt m1iica t ire used 

the portior of the checker and 


rts exposed to high heat, while the 
ched roof is made of special shapes 


d together without bindir mortar 


nd held in place by arch actior The 





slightly below the slag 


burned dolomite, 


those employed in 








silica brick are carried 
line. The hearth 
magnesite brick, and 
in place in layers 


Producers Integral 


cel nto tne tw 
! e are const ( 
nd astings na com 
top with a charging 


»ypped upon the grat 
dao opened T 
e plain square ste 


installed and operated 


Later the: will be re 
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the other side of the furnace these 
gases mix with gas from the opposite 


side and then the mixture enters the 


melting chamber in a manner that will 
be explained. During the time one 
fire has been coking and producing 
gas, the other has been burning brisk 

the incandescent coke being sup 


plied with fre alr through aoor 


; 


beneath the grates 


The hot flame ] Ss 
he melting chambe l el 
the heart a now! wer 
arrow at the left n | 4 . Mea vhils 
e hydrocarbon ga ng m the 
pposite firebox in the manner mer 
ned 1s mixed wit! t ( rl 
ym. the iclive rir cle t the 
rnace lhe h ! rbor y 
m tne ga ! cer rr iriver 
t! } .. 
laced above tl} I not 
iame from the col ct I 
nown | t} 1? ’ ’ 


it the left of Fie. 2. Heated air from 
ow? beneath the fur 


ace at the left, drawn upward 


through the flue at the extreme lef 
I it 


nd then downward at an angle of 


50 degrees into the melting chamber. 
This downward rush of hot air im 


mediately ignites the hydrocarbon 
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Fig. 6—Below—Wheel Hubs 

Poured from Low-Carbon 

Steel at a Temperature in 

Excess of 3600 Degrees 
Fahr. 











Fig. 3—A bo v e—Housings, 
Differential Parts and Small 
Automobile Sundries Which 
Usually Are Forged, Have 
Been Made in Steel at Beloit 


Fig. 4—Below—Hollow Lo- 

comotive Superheater De- 

signed To Resist High Tem- 
perature and Pressure 


























Fig. 5—Below—T w o-Inch 
Well-Point Cast of Steel in 
the Same Type of Mold Em- 
ployed for Malleable Cast 
ings of the Same Pattern 




















Fig. 7— Above—Gate of Cable Clips, 
Poured Three High with 24 Castings on 
a Gate Yielding 72 Perfect Castings From 
a Single Head—Note the Freedom from 
Burnt-on Sand and Scabs 
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the 
bath 
mo- 


and also depresses 


Frases 


lame down upon the _ metal 


swirling 
to the 


’ 
ieave a 


rolling, 
hearth 
they 


with a 

the 
Here 
enter the 
the flue to 
and thence 


nd 
across oppo 
ite side. highe 
outlet downward 
the right 


to the 


ort and 


hrough hand 


chimney. 


Reversing Operation 


At the 

the 
he left firing chamber 
the 
scription, this reversal is accomplished 
is follows: The draft door 
the firing grate at the left is 
‘losed and that at the right is opened. 
The valve admitting the hydrocarbon 


minute 
As 


con- 


end of each twenty 


eriod operation is reversed. 


has been 


idered active in preceding de 


bottom 
velow 


gases into the melting chamber at the 


rases 


the hearth 


the 
per- 


eft side is opened and 
the 
the 


transverse 


closed 
the 
to 

icross to the opposite side. The 
valve the left 
and the stack is opened and that 
partial 


other end 
to 


pipe 


ne at 


nitting gas enter cast 
travel 
flue 


cham- 


ron and 


between checker 
er 
closed by a 
The 
travel across 


left. 


the right is 


wheel. burning 
blast 
right to 


the 


the 


hot 


irl of 


and then 


from 


Immunity of roof from the ex- 


remely high temperatures encoun- 
tered is due to the method of admit- 
ng the air from the checkers and 


tiiat 








ilso to the roof construction. The roof 
built flat 
with a dip at eithe 


with a transverse arch 
similar to 
the flue 


furnace. 


side 
at encountered adjacent to 
type of 


a camel-back alr 


The entering air is directed down- 
blanket of air is 


holding the 


vard, so that a 


rmed over the flame 


gh temperature gases down against 
he metal and affording insulation 
etween them and the roof. The roof, 


laid without 


and a 


12 inches thick, is 
ementing the joints 
protection is afforded by the action 


pout 


measure 


radiation and convection. Standing 


a runway laid across the top of 
e roof, the travel of the flame 
oss the furnace may be seen plain- 


and yet no evidence of overheating 
roof brick is 
rhe brick 
by the 
Philadelphia. 
for 
little in 
Fahr. they 


obsei ved 


the root 
Refrac- 


Although 


service 


used in 


silica 


made General 


ies 


Corp., 


! monly recommended 


ler temperatures but ex 


of 3200 de grees show 


evidence of chipping or spalling 
{i in every way look to be as intact 
vhen laid in the roof. German 


which, according to state- 
nts of the 
m that 


es, are 


fractories, 


workmen brought over 
install 
the 
duct have withstood 375 heats be- 


it Was make 


country to the fur- 


to American 


inferior 


necessary even to 


minor repairs on the roof. 


tcnes o1 








THE FOUNDRY 


Before describing the results ob 
tained from the Beloit furnace, a 
short history of the introduction into 
America of the Bosshardt type ol 


furnace, as provided by Sterling H. 


Bunnell, consulting engineer, New 
York, may prove’ interesting. Mr. 
Bunnell and W. L. Willis, formerly 
foundry superintendent of the Gould 
Coupler Co., Depew, N. Y., investi- 


gated the 
furnace made 
at the plant 
Gesellschaft 


first installation of this type 
by Bosshardt 
of Actien- 
und 


Edwin 
Berliner 


fur Eisengiesserei 














Listen to Temperature 
( NE typically German prac 
tice introduced by the melt 
ers and furnace men employed 
to put in service the first Boss 
hardt type of steel melting fur 
nace at the Wanner Malleabl 
Casting Co., Beloit, Wis., is the 
determination of temperature by 
small bombs. These are tiny 
re fractory cylinders contaiming 
in the center a limited amount of 
é rplosive substance. The melte 
throws one ol these bombs nee 
the bath and clicks a sto} vatch. 
When the meta ha burned 
throug) to the cente a miniature 
CL) losion takes place and the 
melter catches the nterval on his 
stop watch. A comparison of the 
elap ed time vith a chart gives 
the te mipe rature oT the meta 
As ¢ rpla ned by an Ame rican 
pie Ite s the S¢ bombs are pyrome tric 
nstead of pyrotechnic. The 4, are 
made by Dr. H. Geissler, and are 
imported by the American Boss- 
hardt Furnace Corp., Ne York. 
Maschinenfabrikation, or Berlin Com- 
pany for Iron Casting and Machine 


Construction, Berlin, Germany Im- 


pressed with the possibilities of the 
furnace, American rights were s 
cured and_ the American Bosshardt 


Furnace Corp., New York, was formed 
to introduce the furnace in this coun 
try. A German engineer, melter and 
two helpers were brought ove! 
and these men, several of whom are 


Fig. 1 
operation of 


are supervising the 


the Beloit 


shown in 
furnaces. 
Tische ce 


extreme 


early 
Herr 
the 
furnaces 
the latter 
part of November with the exception 
of a short 
plant was closed during the holidays 
Under regular operating conditions 
the crew includes a melter, two fire 
The latter attends 


Under direction of 


the 
right, 


shown at 
the 


daily 


melter, 


one of two has 


been operated since 


shut down when the entire 


men and a helper. 


to minor repairs, ma l the breast 
and runners and a t n tapping 
and charging vi lt charging 
doors are provided near tl two e! 
of the hearth with a full size doo 
in the center for the admission 
alloy materials and access t 
tapping opening opposite With a 
three men working, a charge of thre: 
tons is placed in the furnace by hand 
in about 15 minutes 

Under a 24-hour schedule a maxi 


mum of eight heats day is possible 
without crowding, giving a melting 
period below 2% hours per heat. The 
Wanner plant started without a single 
order booked for steel castings and 


has developed a demand which is filled 


by two heats per day 


Use Mine Run Coal 

A grade of Kentucky bituminou 
coal, averaging about 13,500 b. t 
is employed as fuel. This is a free 
burning, straight mine run coal em 
ployed without screening o1 rting 
The main requirement of a fuel for 
this furnace is that it shall coke with 
out welding into a solid ma yn the 
grates. 

At present the fuel brought by 
elevator to a floor on the level with 
the tops of th furnace and then 
wheeled to steel bir at the ide of 
the 100-pound feeding hoppe Che 
fireman fills the hopper and_ ther 
drops the bottom at the proper time 
On the reduced schedule of operation 
the fuel efficiency ha not been a 


high 


cording 


obtain. Ac 


company, WU 


possible Té 
the f 
possible to 


as it 1s 


to urnact 


will be attain a melting 


ratio of 5 to 1, 


which is considered 


a good for air furnace 
At 
burned each 


the ladle. The 


is about $6 to $8 a ton over the cost 


average prac 


tice. present 0.4 pound of coal i 


for pound of metal in 


averayre melting cost 


of the raw materials 
An average charge employed by 
the Wanner company at present is 
made as follows, although as low as 
25 per cent pig iron charges have 
been melted: 
Weight 
Metal Pound 
Pig Iron ... 1750 
Scrap Steel 1250 
. ll 2000 
Ferrosilicon 60 
Ferromanganest 50 
Total 5110 
Add Ferroalloys 
The ferrosilicon used runs 50 per 
cent silicon, and is added to the metal 
in the ladle. The 80 per cent ferro 
manganese is placed inside the cen 


tral charging door a few minutes to 


become heated before it is shoved into 


(Concluded on Page 124) 














Diversified Products 
Have Been Produced 
in the Permanent 
Molds Extending 
from Automobile 
Parts to Numerous 
Domestic Appliances 


— 


f 
2 
J 
v 
* . “a 
” me ta 


' 


go 


Heat Control Limits Deterioration 


of Long Life Molds 


HE problem of avoiding mold 

deterioration was approached 

from a different angle in the 
new method of making castings in 
permanent molds. It was recognized 
that permanent mold _ deterioration 
not only is due to high temperatures, 
but also and to a much greater ex 
tent, to wide and excessive fluctuations 
and uneven temperature distribution 
of the mold temperature, caused by 
the pouring of highly heated molten 
metal into the mold. This combination 
of injurious temperature condition 
rather than high temperature, is the 
failure of the 
permanent mold to stand up unde 


cause of the usual 


production conditions. 

The process provides a means for 
regulating the mold temperature 
conditions by taking up and disposing 
of excess heat when, where and as it 
is introduced and absorbed by the 
mold, throughout the casting period, 
regardless of the number of casting 
poured or the rapidity of thé 
operation. 

Permanent mold tem 


pouring 


rature, under 
the process, does not rise above or 
substantially vary from the desired 


predetermined temperature limits It 


By H. A. Schwartz 


is a metallurgical as well as a prac- 
tical fact, that mold _ deterioration, 
really a combination of mechanical 
and chemical disintegration of the mold 
material is prevented largely under 





Permanent Molds 


os developments in the 


“art of making ferrous and 


nonferrous castings in permanent 
» ds were discu ed in the first 
the ser of four ‘articles by 


Mr. Schwartz, which appeared ii 
the Jan. 15 issue, page 42. T he 
l listed the various 


reducing mold dete- 


rioration hich have found use, 
and mento? | fl new proce 
vhich he ha di el ped. In th 
rticl the d f ti erte 
+} } of mold de 
riorat are cu d and fi 
neth ? ta » the te 
; } 
certat edetermined temperature 
ge through the d of a heat 
. : 
nduet Y agent a 1 a thermo- 
foatiec ( ntro/] é hat ed. 











the stabilized temperature conditions 
prevailing in the permanent mold un- 
der this process. Thus, the process 
solves the problems of mold life 
maintenance by providing for the fol- 
lowing regulation of permanent mold 
temperatures, not only during’ the 
period of introduction and setting of 
each charge of molten material into 
the mold, but also during the time 


intervals between pourings, through- 


out the entire period of casting by: 
1. The establishment of a_ suitable 
predetermined mold temperature. 2 
The maintenance of this established 
mold temperature within as_ close 
limits as practical during and between 
pouring operations. 3. The minimiz- 
ation of temperature spread through- 
out the mold structure. 

Various 


portions of a permanent 


mold cannot be held within exactlv 


one given temperature range. An 
infinite number of different tomnera 
ture ranges obtain at : many dif- 
ferent points in the mold. Without 
the special mperature stabilization 


and regulati 


must cited, the tem 
peratures ol vari 


portions ofa per 
manent mold, at any one 


instan' 
spread over a wide zone. Suc 


would 
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a mold temperature condition is one 
of the prime reasons for the setting 
up of injurious internal stresses with- 
in the mold proper. This condition is 
in addition to the extreme fluctuation 
of the various temperatures of the mold 
caused by the repeated uneven introduc- 
tion of molten metal. With the applica- 
tion of the temperature regulation, the 
temperature fluctuations in both cases 
are so much diminished that the harm- 
ful results to the mold are eliminated 


largely. 
It has been indicated that it is 
highly necessary to establish a pre- 


determined temperature range for the 
permanent mold or for each of the 
several mold sections and then main- 
tain this or these ranges as closely 
as possible within the predetermined 
limits for the entire period of casting 
during and between the pouring op- 
erations. Just how great the mold 
temperature range can be, and _ still 
come within the scope of successful 
operation under the process will be 
shown later. 

The mold temperature range may 
vary as to its limits and as to number, 
depending upon the material and 
distribution of material in the cast- 
ing being produced. Theoretically, the 
ideal situation is one where the tem- 
perature of each of the several mold 
sections is stabilized at a given point. 
However, this is impractical, and it is 
only possible to maintain the estab- 
lished temperature of each of the mold 
sections within close practical limits. 

Undoubtedly it is true that for any 
given set of conditions as the mold 
temperature range is increased so is 
life decreased; decreasing 
an accelerating velocity as the 
temperature range increases. The 
process covers the maximum mold tem- 
perature range within which it still 
has a useful life that makes it com- 
mercially profitable to operate. 


the mold 


with 


Temperature Ranges 


Suitable stabilized temperature range 


for each of the mold sections is de- 
termined from the kind of material 
used, the weight and the distribution 


of material of the casting to be made. 
However, in every case, this predeter- 
temperature zone is established 
the temperature of 
the newly formed casting at the time 
from the mold. If 
iron-carbon alloys are to be cast, the 
stabilized at a 


mined 


at a point below 


of its dissociation 


mold temperature is 


higher or lower zone, to retard or to 


accelerate the cooling velocity of the 
forming casting, depending on whether 
machineable or chilled castings are 
required and on the degree of each 


condition. The weight, size and shape 
of the casting to be made influence 
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the distribution of material in the 


casting. This distribution of casting 
material has a large influence upon 
the selected temperature ranges. 
Generally speaking, a permanent 
mold for casting thinner sections 
should be stabilized at a higher tem- 
perature range than a mold for 


casting thicker sections. The casting 
with the thinner section loses its heat 
more rapidly than the casting with the 
thicker section. This is true for the 
reason that the former has more sur- 
face exposed to the mold in propor- 
tion to its volume per unit of surface 
area than the latter. 

Another reason, to a minor extent, 
is that the relationship between the 
mold cavity wall thickness and the 
thickness of the casting section favors 
the more rapid cooling of thinner 
sectioned castings, because construc- 
tional limitations prevent the mainte- 
nance under all conditions of a suit- 
able ratio between the mold and 
casting wall thicknesses. 


Increased Cooling Area 


Whenever possible where both thin 
and thick sections occur in the same 
casting, the mold is designed to have 
varying wall thickness, aided some- 
times by the addition of fins, ete., for 
increasing cooling area of the mould 
at desired places, to abstract the heat 
from the different thicknesses of cast- 
ing section at their proper velocities 
to produce the desired uniform struc- 
tural condition of the casting material. 
Sometimes, metals with different heat 
conductivities are used in the mold to 
promote or retard the cooling velocity 
at desired all with the view 
of uniformly extracting the heat from 
the forming casting regardless of the 


spots, 


distribution of material in the cast- 
ing. 

Normal tendency of molten ma- 
terial introduced into a much cooler 
permanent mold is for the two tem- 
perature conditions to establish an 
equilibrium as rapidly as conditions 
will allow. If the difference in the 
temperatures of the two is great the 
heat transfer pressure from the 
molten material to the mold is in- 
creased; everything else being equal. 
If the difference is less, the pressure 
of heat equalization from one to the 
other is decreased. With the mold 
cavity walls designed to conform to 
the distribution of metal in the cast- 
ing, the cooling velocity of the cast- 


ing to and through the solidification 
point can be retarded or accelerated by 
stabilizing the mold sections 


at higher or lower temperature zones, 


several 


increase the tem- 
the 


Sec- 


and thus decrease or 
between 
the mold 


perature differences 


molten material and 


93 


Two molds arranged for pro- 
ducing castings of equal weight and 
like material may be stabilized with- 
in different temperature ranges. The 
casting with the thicker re- 
quires a temperature stabilized at a 


tions. 


sections 


lower level than the casting with 
thinner sections. In other words, the 
suitable mold temperature depends 


upon the kind of material being cast, 
the distribution of the material in the 
casting and the physical properties of 
the casting desired. 


Stabilizing Means 


After arriving at the conclusion 
that each of the mold sections should 
be maintained at a proper predeter- 
mined stabilized temperature through- 
out the period of casting operation, if 
disintegration of the mold structure 
was to be prevented, the inventor was 


faced with the practical problem of 
how this desired condition was to be 
accomplished. 


An analysis of the situation showed 
that a stabilizing temperature means 
was required which would free the 
mold of excess heat when, where and 
as it was abstracted by the mold from 
the molten material. Since the mold 
absorbed heat only at intervals as the 
molten material was introduced there- 
in, the means for carrying the ex- 
cess heat away from the mold had to 
be prompt and flexible. It also had to 
operate under exact control as the 
taking of heat from the mold at im- 
proper periods would destroy the de- 
sired temperature stability. The ques- 
tion of proper structural conditions 
of the cast material also entered into 
consideration when iron-carbon alloys 
were cast. 

It is well known in the metallurgy of 


ferrous metals that a high cooling 
velocity produces a casting high in 
cementite and therefore, hard. The 


heat absorbing properties of the tem- 
perature stabilizing means had to be 
considered, else the effect on 
the forming casting, as well as on the 
mold itself, would be injurious. In 
fact it was found to be of 


cooling 


prime im- 


portance to maintain the mold tem- 
perature at such a level and to with- 
draw the excess heat at such a rate 


as would cause a suitable cooling vel- 
ocity of the in the 
mold. If harder castings are required 
the mold temperature level should be 
lower and the rate of heat absorption 
from the mold should be accelerated. 
If castings with softer characteristics 
are required, these two factors should 


forming casting 


be controlled acct rdingly 


In the course of the development 
work it was found that in practically 
all cases the temperature at which 
the different mold sections had to be 
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stabilized was located within levels 
between approximately 250 and 1200 
degrees Fahr.; the great majority of 
the stabilized mold temperature ranges 
being at levels between approximately 
350 and 750 degrees Fahr. The stabil- 
ized mold temperature usually is kept 
within narrow limits. In the majority 
of cases the temperature range does 
not exceed 75 to 100 degrees Fahr., 
although in many cases it is considered 
good practice to allow a variation 
of as much as 100 degrees each way 
from the predetermined temperature. 
In a number of tests on molds making 
castings of over 35 pounds weight, 
a temperature variation of less than 
60 degrees was recorded over an ex- 
tended casting period. 

Whatever heat absorbing medium 
was decided upon, it had to be one 
that easily was available at a reason- 
able cost and had to be one that was 
flexible and could be handled easily 
without the use of complicated equip- 
ment. Within these limitations the 
choice of heat absorbing mediums 
narrowed down to only a few possible 
Water quickly was dis- 
heat absorbing medium 
because of general physical and 
thermal instability at the operating 
temperatures; previously described in 
detail. The use of various gases also 
was found to be ineffective because of 
instability of their thermal and 
physical properties, but primarily be- 
cause of their lack of heat absorption 


substances. 
carded as a 
its 


capacity. The ratio of heat conduc- 
tivity of gases in general to that 
of water averages about 30 to 1. Gen- 


erally speaking, gases act more or less 
indirectly in helping the permanent 
mold to lose heat by promoting na- 
tural radiation of heat. 


The Ideal Medium 


The ideal heat absorbing medium 
was one which was in a substantially 
stable liquid state at some operable 
temperature range. It was found 
that this range could be at any point 
the boiling point of water, 
degrees Fahr. and the critical 
of water, about 706 de- 


between 
212 
temperature 
grees Fahr. 

Although the heat absorbing medium 
normally may be in a solid or gaseous 
state above or below the limits just 
given, if it had the property of being 
in a liquid state at some point with- 
in the given temperature limits and 
had the desired heat absorbing ca- 
pacity, it would fall within the scope 
of operable heat absorbing mediums 
for the process. Of course, within 
these general limits, certain mediums 
are more desirable than others. The 
medium should have in its operable 


liquid condition a heat absorbing abili- 
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ty less than water at ordinary tem- 
peratures. It should be easily obtain- 
able and easily handled. 

A number of both metallic and non- 
metallic materials having approxi- 
mately the desired physical and 
thermal characteristics were selected 
and tried. These included most of 
the fusible alloys, tin and a number 
of mineral and vegetable oils. Al- 
though many of the materials served 
more or less satisfactorily as a heat 
absorbing medium with the process, 
final choice concentrated on the use of 
certain oils, chiefly on account of their 
availability and ease in handling. 

To stabilize the mold sections at the 
proper temperature ranges, suitable 
for the type of casting being made, one 
of the primary principles back of the 
process, the heat absorbing medium is 
circulated in proximity to the mold 
cavity surfaces in such a manner, 
that whenever the temperature of a 
mold section rises beyond a_ prede- 
termined point the volume of heat 
absorbing fluid flow is increased to a 
temperature ris- 
Whenever 
section 


such 
overcome. 
mold 


maximum until 
ing tendency is 
the temperature of a 
falls below a lower predetermined 
point the volume of heat absorbing 
fluid flow is decreased, cut off entirely 
if necessary, until such temperature 
falling tendency is overcome. 


Fluid Acts as a Carrier 

In other words, the heat absorbing 
fluid acts as a carrier for heat units. 
When the temperature of a _ mold 
section rises, more fluid is provided to 
off the increased number of 
heat units. When the temperature of 
a mold section falls or ceases to rise, 
less fluid is provided to carry off 
the decreasing number of surplus heat 
units. If the mold temperature should 
fall below a minimum point, the fluid 
supply is cut off entirely as there 
would be no more surplus heat units 
to carry off. 

Regardless of the weight or distrib- 
ution of metal in the casting being 
made, or variation of time between 
pouring operations, the flow of heat 
absorbing fluid is increased or de- 
creased as the temperature of the 
mold sections rises or falls above or 
below predetermined temperature 
limits. Of course, castings of vary- 
ing materials, weights and shapes, or 
differences in the time intervals be- 
tween pouring operations, will alter 
the rhythm or rate of occurrence of 
the increase and decrease of the fluid 
flow, as well as the degree of fluid 
flow, to each of the mold sections. 

All this mold temperature regu- 
lation and stabilization is only made 
possible by the use of a heat absorb- 


carry 
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ing fluid having certain necessary 
physical and thermal properties cap- 
able of coping with the unnatural 


temperature conditions encountered in 
permanent mold casting. 


Thermostatic Devices 


To insure a regulation that is both 
sensitive and prompt in stabilizing the 
mold temperature conditions the heat 
absorbing fluid flow is controlled by 
thermostatic devices governed by the 
temperature of the mold sections. A 
thermostat bulb is located in a mold 
section just below the cavity surface, 
or one may be located in each of 
several mold sections, where a most 
sensitive response to variation of mold 
temperature is obtained, regardless of 
the kind of casting material or weight 
or shape of the casting. 

The thermostat bulb valve 
actuation in the fluid which 
automatically opens or closes them in 
prompt response to mold temperature 
change. In fact so sensitive is the opera- 
tion of the valves that they may antici- 
pate slightly the need of increased 
or decreased fluid flow. The reason 
for this is that the thermostat bulb, 
located in the mold cavity wall be- 
tween the cavity surface and fluid 
chamber, first receives and responds to 
mold temperature variations. 

The volume of heat absorbing fluid 


causes 
lines 


flow is arranged that a more than 
adequate volume of fluid is supplied 
to the mold sections to care for the 
maxinum input of heat units into 
the mold during and immediately 
following the introduction of the 
molten material. After the newly 


formed casting has been ejected from 


the mold and the mold temperature 
begins to fall, being urged by the 
maximum fluid flow, the fluid valves 


begin to throttle as the temperature 
of the mold sections continues to fall. 
If the interval of time between pouring 
operations should be extended for any 
reason, the fluid valves would close 
entirely immediately on the dropping 
of the temperature of each of the 
mold sections below their lower pre- 
determined limits. As a rule this does 
not happen and usually the next cast- 
ing is poured before the valves close 
entirely. Immediately following the 
introduction of molten material for a 
casting the mold temperature has a 
tendency to rise and the fluid valves 
in prompt response begin to open 
until they are wide open if the mold 
temperature should reach the upper 
predetermined temperature limit. 


G. L. Hulben now is connected with 
the sales force of the Chicago branch 
of the Ludlum Steel Co., Watervliet, 
N. Y. 











Electric Furnace Can Compete 


This Melting Unit Has Proved Economical in the Production 
of Both Iron and Steel Castings in the Pacific Northwest 


By George E. Lamb 


UE to freight rates in the Pa- Washington, has been operating an_ three lights connected between a con 
cific Northwest the prices of electric steel furnace since June 24, mon ground on the bath and each 
new materials are much higher 1919 and since April 12, 1920, has’ electrode. These lamps indicate the 
than in the East. Pig iron and coke been using this same furnace for part voltage drop at the are and if an 
must be brought either by water from of the iron required in the foundry. electrode should get down in the bath 


the Atlantic seaboard or by rail a The business is subject to heavy fluc- or on the charge the corresponding 
considerable distance. Scrap is cheap tuations and for this reason it is lamp will go out indicating the elec- 
caused by an over supply of iron due necessary to have the foundry so or- trode should be raised. The electrodes 
to the purchases of machinery in the ganized that it can handle any volume’ are 5%-inch graphite and are oper 
East without any corresponding move- of either metal economically and still ated manually. An acid lining now is 
ment back. give quick service. used. The shape of the bottom is an 

The local power company’s tariff : — important factor in making steel and 
applicable to electric furnace power Melting Equipment iron in the same furnace. It should 
supplied at 2200 volts, three phase is The electric furnace is rated at 3000 be so shaped that every part may be 
$0.0125 per kilowatt hour or $1.33 pounds capacity but has been lined reached with a rabble and scraped 
per kilowatt demanded for the highest down to carry a 2000 pounds normal clean. Any ledge in front of the 


15-minute interval during a month. charge. Electric current is stepped charging door will present an obsta- 
The highest charge figured by these down from 2200 volts to either 110 or cle to getting material out of the fur- 


rates is billed. 80 volts by two oil cooled, 500 kilo nace after it has been emptied. The 

Labor for operating an electric fur- volt ampere transformers connected charging door is opposite the tap 
nace or for other foundry work must in open delta. Water cooled copper’ hole. The shell of the furnace is 6 
be trained in the shop. However, tube reactance coils set in concrete feet 6 inches by 8 feet lined down to 
turnover is small so there is little blocks are used to steady the power a chamber 30 by 50 inches Heat in 
difficulty in keeping a crew. imput. The voltage regulation is ob-  sulating brick are used against the 

The Lamb Machine Co., Hoquiam, tained by a special voltage regulator. walls and have been found economical 


- Instruments on the board include three in conserving heat and in reducing 
From a paper presented before the conven- 
tion of the American Foundrymen’s association 


held in Syracuse, N. Y., Oct. 5-9. The author, meter, recording 15 minute interval shut down period. The roof is made 
George E Lamb superintendent of the 


ammeters, a volt meter, kilowatt hour’ spalling of the silica bricks during a 








Lamb Machine Co., Hoquiam, Wash demand meter, overload relays and of standard wedge shaped bricks laid 
Table I 
Furnace Report on Heats of Various C iti 
Charge—P 1s Analy 
Heat Material' Scra Iron? Fe Fe Tota Coke Silica Lime Iror Time KWH ( Mn 
N ie No. 5 : Mi: Pout : Pour Hour Percent | 
Pound I is 
$24 C 12 ll 0 4.00 1280 0.1 82 
§25 Cl ] 15¢ : SOL 
S2¢ cs 10 1¢ ¢ 4 ] l 
52 Cs ] lé f 
528 cs 10 14 t { { 144 : 
§29 Cl 204 100 l 1§ 2.3 640 
$30 CSs* | l¢ 21 ] it 1600 l 
531 cs iT 13 0 3 RRO 
532 CS 1 15 ¢ 0 1280 ( cae 
540 Cl 206 100 20 20 40 10 640 
541 Cs 10 l¢ 75 345 1360 0.1 
542 cs 10 17 2 4( 4 1040 
148 cs 14 2321 00 1121 l l 
149 Cl ] -( 15 ] ) 40 i z.U 450 
150 Cs 2 202€ 5 + 4.1 1] 61 
151 cs 27 27% c 20 ‘ 4 40 1200 ; 
152 cs l¢ 2222 j 20 i 1 1360 l ) 44 
200 ( Id 17 20 i i 1360 
201 CS 18 l ‘ ( l t 1440 { t ‘ 
202 Cl 1K 40 U l 154 U \ § 450 
203 \l S 
204 Cl 2400 60 28 24858 30 20 ? 30 640 
20 ee 16M 30 15 1645 30 0 40 RRO 
20€ cs ‘ 7 31 2438 2 20 4.05 60 0.24 0.68 
207 Cl 1506 40 15 1555 30 0 2 00 S460 
208 cs . 8 2 2440 20 7 20 1200 0.21¢ 0.68 
20% Cc] 2200 44 70 } 2900 30 0 4.20 160 
2 LS ’ $2 051 > 20 35 5.10 1360 0.20 0.60 
| *Slagged of ‘CS indicates a steel heat. Cl indicates a cast iron heat. * Scrap Iron No. 1—Machinery Scrap. Scrap Iron No. 2—Auto ( 
er Scrat Scrap lron No. 3—Chilled Car Whee Scrap Iron No. 4—Foundry Returns, Scrap Iron No, 5—Pig Iron 3.00%Si. Scrap I: } 
| Pig Iror 50% Si 
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H M S ; ] 
N \ NX $ " 
4 Cl ] 

¢ rar 

Cs 

t Cl 13% Ti 

: Cs 

69 cs 

70 a SO 

71 CS 

QT CS 

R Cl 2200 1300 

89 cs 

‘See Table 1 f acray r 


Table II 


Results on Heats Made by Two Melters 


I Fe ] ( S 
S Ml ] S I 
Pp 
; 1. 10 
1} l 124 l lt + 
] ) 10 4 
1 - L 
1s l t 
-J£8 15 
é ( 318 
3()3 15 
+ 2424 15 
1U% { 3634 100 10 20 
} l 15 


Iron Time \ 
Ore Hours KWH ( Mi: 
Pounds Per- P 
2 45 4X( 
110 3.50 1040 0.23 67 0.3 
40 3.40 1040 0.22 ( U2 
2. 3( 480 
0 3.35 1040 0.26 0.68 ( 
3.40 60 l ) 62 0.20 
2.55 640 
4.00 1100 0.27 0.85 ). 22 
3.10 800 0.22 0.54 
4.45 1360 
250 5.20 1280 | 32 








in a rectangular frame which is easily 
removable. Cooling rings have been 
used around the electrode but they 
were of poor design. Owing to their 
weight they caved the roof excessively 
and have been removed. Plates are 
kept tight around the electrodes on 
top of the roof to stop all circulation 
through the electrode holes. The holes 
themselves are kept in shape by using 
a high temperature cement. Charging 
door and tilting mechanism are hy- 
draulically operated and_ since the 
hose connections have been removed 
from all joints and flexible pipe fit- 
tings put in their place they have 
given no trouble. The furnace can be 
tilted back 15 degrees and forward 
35 degrees. In the back position the 
bottom easily can be rabbled and 


slagging is facilitated by tipping back 
until the metal is at the charging 
door level. A bath 10 inches deep is 


maintained. 
Method of Melting 


The usual charge consists of one 
ton of car wheels broken under a drop 
until they are handled easily by hand. 
The largest pieces are first charged 
into the furnace followed by the 
smaller much as a macadam road 
would be built. This method has been 
found to give the best electrical con- 
tact which with this class of scrap or 
nearly any other kind of iron scrap 
is usually difficult to maintain. If no 
small pieces are available broken 
pieces of electrode are used to fill the 
void between the large pieces. The 


voltage is set at 100 volts and the fur- 
nace started. Since the iron is usual- 
ly melted following a steel heat the 
charge will melt rapidly. By keeping 
the demand at 300 kilowatts per hour 
it is possible to have the charge 
melted in 1 hour and 30 minutes. Us- 
ually it is difficult to maintain a high 
demand at first owing to’the poor 
contact. Broken electrodes or coke 
thrown on the charge will remedy 
this condition. When the heat is 
charged before the noon hour it is al- 
lowed usually to soak until 1 p. m. 
This operation is found to decrease 
the time the current is on. 

After a bath has formed under the 
electrodes there still will be heavy 
current fluctuations. To remedy this 
a silica sand and lime slag may be 





Heat | Materia 
No. 


959 , 
> Cl 4 s 
>t 
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258 ”0 ( 

25 

260 \ 

261 ‘ 
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263 

204 i 

265 

266 

267 

268 ‘ 
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Table III 


Furnace Reports Show Effect of Silicon on 
Carbon Pickup 
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put around each electrode or in case is put on to steady the arcs. Imme- of the furna: This gave only fair 
it is desired to carburize during melt- diately after the heat has been poured _ results and there was danger of coke 
ing a small amount of lime only the furnace is tilted back and the sticking in the soft bottom of the 
placed beside each electrode will do bottom scraped clean of all loose ma- furnace. Next steel plate was put 
the work without injuring the lining. terial. It has been found that al- over the bottom of the furnace with 
When the charge is melted it is though all graphite is removed be- coke on top of thi The carburiza- 
then heated above the desired pouring fore pouring there still remains in tion was about the ame but more 
temperature, the furnace is tilted the furnace some carbon bearing ma- ilicon had to be added and the effects 
back and all slag removed. It is_ terial. of the carbon on the following steel 
necessary to have a clean bath to get Many different methods of making heat seemed no better so the practice 
carbon into the iron. When the bath machinable cast iron from the car of charging coke with the charge was 
has been cleaned carbon-raising gra- wheel scrap which is low in both car- discontinued and since that time no 
phite is thrown over the surface, the bon and silicon have been tried and carbon has been charged before the 
furnace closed tight and power put further experiments are contemplated heat is melted except lumps to assist 
Table IV 
Conditi fF Bott R ible f 
Variati in Metal 
Charge in Pounds I Ana ‘ 
- —— rou 
Heat; Maternal | . | ba » . Coke Ore Time | KWH s I 
No gone ison No. 4| Steel *“ od Tota! | Pounds ceed icc  T - 
| i “ aa i —— s 
335 cs 2236 ¢ 28 | 2270 6.30 1520 0.24 0 58 rnace poured at 2850 F 
336 | Cl 2290 140 2430 15 Si Carbide 25 960 ;. 08 1.13 Cart 
337 Cl 2292 110 60 2362 3.30 640 2 1.93 ecot eat of da 
338 Cl 2002 510 110 50 6.00 960 No! Ang is 
339 cS 2200 10 ‘7 2247 9.15 1600 0.2 0 87) Delaye y— king 
340 Stee 
441 e ijng f i Hieat S crappied 9 00 1840 Last heat fron 
Walls and tt 551 heat 
Roof replaced kept for sf 
442 Cl 1227 827 120 217 4.4 S00 300 201 
343 cS 2014 Ss 28 | 2045 ; } kSO 0.32 72 ff slag 
344 Cl 312) 723 120 8 | 2163 00 480 290 2 : 
345 Al « 
6 cs 2000 6 32 | 2038 3.20 800 0 32 07 
347 Alloy! Steel 
348 Cl 1260 4 132 2337 i 20 40 3.30 560 1.05) 2 87 he 
349 cS 2007 6 29 | 2042 4.55 1120 0.25 0 60 
350 Ci 870 | 1404 132 2343 50 4.30 800 2.21 2 59 
351 | CS 2088 6 30 | 2124 » 00 1040 0.35 0.74 
352 Cl 426 1786 132 2344 ».00 800 2.02 +3 
353 cS 2229 6 33 | 2268 4.40 1040 0.37 0.73 
354 Cl 1159 850 2009 25 é 2.50 560 2.58) 1.22 Silica reduction attempted 
355 cs 2012 31 | 2043 , 35 4.10 960 0.28 0 57 
356 cs 2007 q 28 | 2039 4.05 1120 0.18 0.53|/ Furnace down four days 
57 Cl 600 1415 120 2135 4.10 800 2.05; 4 13 Scrap high in Silk 
358 cs 1607 4 23 | 1634 125 6.35 1200 0.37 0.79\Control when melted 18% Carbon 
° I'wenty minutes later 40°% Carbon 
359 cs 2003 ¢ 28 | 2037 5 40 1200 No| Ana y d to make it easier 
362 Cl 263 747 120 2130 40 20 =| 20 4.30 640 3.16) 2.91 
363 CS 2015 6 28 2049 4.45 960 0.27 
364 | cS 2034 5 30 | «2069 5.10 960 0 28 
369 Cl End jof Cuplola Helat. Chiarge ‘el N'o. 2 Irion 3.21) 1.20 
on. The bath is stirred with a green When the iron was first made in th in making contact for proper melting. 
wood pole after each addition of furnace either a good grade of ma The first method of introducing sil- 
graphite If the iron is to be ma- chinery scrap high in carbon and _ icon was to charge it with the iron. 
chined it is necessary to raise the ilicon was used in connection with a This appeared to give considerable 
silicon as well as the carbon. The small amount of pig iron or a lot of loss and also was believed to retard 
usual total carbon and silicon for the pig iron with about an equal amount’ the absorption of carbon The prac- 
best iron is 6 per cent. To get the of the car wheel scrap. It was found tice was discontinued and charging 
carbon over 3 per cent it is necessary that iron having the same carbon and near the end of the heat tried. Sil 
to reslag the bath and repeat the ad-_ silicon content as cupola iron would icon charged on a clean bath after 
dition of graphite. This second addi be much harder so the desired carbon- slagging resulted in a la loss but 
tion usually will give a carbon con-_ silicon content was set at 6 per cent when charged with a carbon addition 
tent of 3.25 to 3.40 per cent, only though seldom over 5.50 per cent total the lo appeared | » this was 
once have we had over 3.50 per cent. was obtained. The large percentage adopted. The amount of ferrosilicon 
The usual time between additions of of pig necessary to obtain this analy necessary is considerable other 
graphite is 25 minutes. The silicon sis made it costly, so carburizatior irces were tried but as vet 1 ic 
is added as fe. licon. As soon was attempted Cupola coke ground ces has been had although further 
the silicon is melted the bottom is to abo pea size was first used but xperiments will be carried on An 
scraped to dislodge any adhering ma little carbon could be introduced un id slag with plenty of coke to as- 
terial and the bath is skimmed clean. less the bath was slagged a numbé ist silicon reduction was tried but 
A little old foundry sand thrown on of times and much stirring done. It extremely low eduction wa obtained, 
the bath will make a slag which will is probable that the difficulty was du Silicon carbid was t) rood 
hold the loose graphite together so to the high ash content about 13 per carbu ition obtained i licon. 
that it can easily be drawn off. if cent, of the coke us¢ d. Variou metl Hi rt ? c iro! ig i source 
the current is to be kept on during ods of charging the coke were tried. giving ttle los but tl cost is 
pouring a silica sand and lime slag’ First the coke was put on the bottom mor han that of ferrosilicon. 





Eighty volts has been tried during 


only made 
more difficult to 
also tried after the 
resulting 


the melting period but 


electrical contact 
maintain. It was 
charge was melted but the 
carburization was all at the expense 
of the electrodes which are more ex- 
pensive than the graphite used. 
Various have been tried 
to keep down the carbon in the fol- 
lowing steel heats. At first ore was 


used on the following steel heat. Any 


practices 


foundryman making steel knows the 
effect of using great quantities of 


ore, a heavy slag that must be re- 
moved, a bath difficult to kill requir- 
than one with some 


The ore 


ing more alloys 


residual manganese in it. 


was discontinued as soon as it was 
found that by thoroughly — scraping 
the bottom the carbon trouble could 


Steel 
as mentioned be 
following the 


be eliminated. plate was put 
next to the bottom 
fore and at one time 
iron heat ore was sprinkled over the 
bottom but none of the methods gave 
the results obtained by a good scrap- 
ing. It was thought that by running 
three or four iron heats in succession 
it might be possible to get out a large 
with only one steel 
there would 
carbon. The result 


following 


quantity of iron 


heat in which be danger 
usually 


heat 


of high 
that the 
times as high in carbon as 


was carbon 
was three 
it would have been after one heat so 
was discontinued. 


this 


Make Observations 


was made in the 
this plant the 
melting, the 


When iron ‘first 
electric furnace at 
method of 


charge and 


other matters pertaining to the metal 
were left to the melter operating the 
furnace. As a result each melter 


made his iron differently with differ- 


ent results. In the accompanying ta- 


bles are given the results of these 


different methods as complete as they 
were recorded on the melting report. 
The first 


1920. On 


heat 
this 


was made April 12, 
heat no complete re- 


port wa made The first real in- 
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obtainable is on a_ series 
later. At 


experi- 


formation 
of iron heats run a year 


this time trouble was being 


enced with hard castings. The charge, 
the molds, the shake-out, 
pouring were similar to cupola prac- 
tice yet the 
Annealing was tried and the 


and the 


resulting casting were 


harder. 


castings were softened to 30 sclero- 
scope hardness. 
Heats No. 524 to 542, Table I, are 


typical heats made in 1923. This iron 
was solid, clean and easily machinable. 
The 
about the 
year later the 
heats 148 to 210. 
was 


pouring temperature was judged 


same as cupola iron. A 


same melter made 


This iron was solid 


and clean but hard to machine. 


Usually it is not found advisable 


to run more than one iron heat at a 
time or an iron heat on a cold furnace 


but heats 200 to 210 show that it is 


possible to do both these things if 
every precaution against high carbon 


in the following steel heats have been 
taken. 

In melting the heats in Table I the 
entire charge was put in the furnace 
at the The coke 


the bottom or it was shoveled in with 


Start. was put on 


the charge. When the bath was 
melted a slag was put on. 
Table II gives the results of two 


melter making 


little 


grade of 


other melter The 


heats 994 to 5 had trouble and 
produced a fair iron. He 
with his 
heats 69 to 89 
high carbon on fol 


cold 


Later the furnace was put 


had pig iron to use 
The melter makfng 
had trouble with 
steel 


scrap. 


lowing heats, his iron was 


and hard. 
experienced 


in charge of an man un 


der the supervision of the foundry 


superintendent. 


The first heat listed in Table III, 
No. 251, was made according to the 
method used by the previous melter. 


This heat was too hard for machinery 


castings. On the next iron heat the 
silicon was not added until the last 
of the heat. This was done believing 
that silicon retarded the absorption 


of carbon. The results indicated that 





1, 1926 


February 


this was true although carefully con 
ducted experiments by the bureau of 
that 
no effect on the absorption of carbon. 

Heats 255 to 259 


80 volts. In 


mines have indicated silicon has 


were operated at 


these heats there is a 


slight pickup of carbon apparent in 
the iron and considerable pickup in 
steel. The carbon pickup in iron was 


warrant the extra 
electrode heat No. 
268 graphite made from ground elec- 


not sufficient to 
consumption. In 


trodes was used in place of a portion 
of the usual coke. this 
with the previous heat there appears 


Comparing 


to be a good carburization due to the 
graphite. Heat 270 shows similar re- 
sults. 

The first heat, No. 251, 
ing low in carbon was low in 
This 
ferrosilicon. 


ono 


253 a heavy loss is 


besides be- 
silicon. 
remedied by adding more 
From the results of heat 
Heat 
256 shows much better results in this 
operating at 
loss of 
Since this 
methods were 


was 
apparent. 
appears in 


respect. It 


80 volts there is less silicon 


with 110 volts. 
was heavy the different 


than loss 


tried to conserve the silicon. 


Silicon From Acid Slag 
In heats 264 and 268 the silicon 
was added to the bath of iron after 
all slag and coke had been removed. 


This gave poor results. In heats 270 
and 272 attempt 
silicon by reduction from an acid slag. 
It is that 
pickup but for some 
up was not as large as should be ex- 
pected. Heats 
after the process had been fairly well 


was made to add 


apparent there is some 


reason the pick- 


335 to 369 were made 


developed. 

Heats 335 to 341 were made in the 
furnace just before it 
will be noticed that the 
in carbon steel heats was slight. From 
342 to 369 are the first heats on the 


heavy 


was relined. It 
carbon pickup 


new lining. A carbon pickup 
first troubled the melter; the only 
which accounted 
for is that the bath was too deep to 


be rabbled had 


way in this can be 


after the heat been 





exactly the same 


to obtain soft iron. 





n 


5 It is important lag all graphi 
po ring 

6 After the bath is ed the botto 
f all material 

7. Ore in the followi: steel heats 

S The carbon-silicon ex ent should 


High Points in Electric 


3 


at 


Table V 


1 11 ts is found table for melting iron 80 volts cor ¢ Iron of milar 
mes mo trodes with slight carburization. pola | vary in 

2. Care harging heavy pieces first will help maintai The electric furnace iri 

electric < t Vhere } el 
Graphite i to a clean hot bath and stirr with nelt eel, iron car 

green pole will ood carbur tion t increa the 
{ Ferrosilicor ed to the bath to increase the silicon wi 11 The silicon neces 
rive problematic inless the conditions are taine b high silicor 


1. 
off the bat before neglicible 
13 Unless the iron 
must be scraped clear nperature there will 
f wing ste heats w 
not necessar 14 Pig iror ™ : 
least be 5 er cent t he harge i broucht 


Melting Iron and Steel 


Additional wear 


ith high carbon 


I I tr the ectri furnace a 
ne machinal ane gra 
ha i cli er grain 
ec furnace is not used to capacity in 
vw melted to consume the rplus power 

of steel made in the furnace, 
ary to obtain soft iror akes the cost 
pig or scrap is availal 

the furnace lining due to the iron is 


ats are brought to a comparatively high 
a heavy loss of iron and trouble in the 


provided 
ferroalloys 


good iror 
the desired analysis with 


necessary to obtain 
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carbon 


poured. As a result som 

bearing material remained in the fur 
nace. At heat 359 the bottom was 
changed and thereafter little trouble 
was had with carbon. 

In this series of heats further ex- 
periments in introducing silicon were 
tried. Silicon carbide was used. This 
material was added to the bath after 
it had been slagged clean and was 
fairly hot. Good carburization was 


obtained but practically no silicon was 
added to the bath. In heat 354 silicon 


reduction from the slag was again 
tried with no better results than on 
the previous attempts. To get a 


cheaper source of silicon 3.5 cent 
silicon pig iron was purchased. Using 
this pig iron little silicon is lost from 
the initial charge. Heat 369 is a 
cupola heat made from the same ma- 
the electric furnace un- 


per 


terial used in 


der No. 3 iron in the table. 
Cost Factors 

In speaking of the costs of elec 
trically melted cast iron it is im- 
possible to make any general state- 
ments in dollars and cents which will 
apply in all parts of the country but 
for similar methods of operating 
many amounts may be cited to facili 


tate making comparisons. 


It has been found that electrically 
melted iron should contain a_ total 
sarbon and silicon content of 5 per 
cent. Whether the charge is brought 


to these ferroalloys, pig 
iron or other means depends upon the 
the and 


the iron. 


figures by 


relative value of materials 


does not affect resulting 


When 
usually a 


used there is 


The 


ferrosilicon is 
carbon 


loss. 


heavy 


may be raised by ground coke but 
unless this coke is clean and low in 
ash the resulting carburization will 
be small. Graphite from broken. nip- 
ples or electrodes ground to pass 
through a ‘%-inch riddle will give 


good results. The difficulty of grind- 
ing this material makes it as expen- 
sive as carbon raising graphite sup- 
plied by graphite companies. 

Power consumed will vary accord- 
ing to the temperature at which the 
iron is poured, the amount of car- 
burizing done and the efficiency of 
the furnace and melter. If the iron 
is run as a second heat of the day 


should take one-half the electricity 


i 


ised to melt the steel. If it is the 
first heat of the day it will take 
ibout two-thirds the electricity con- 
imed by a similar steel heat. These 


figures are conservative as the months 


average for iron. The actual con- 
imption per ton for the year is 593 
kilowatt hours for iron and 952 kilo 
watt hours per ton for steel. During 


one month iron was run only as sec- 
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ond heats and the average for that 
month was 495 kilowatt hours per ton 
for iron and 962 kilowatt hours for 
steel. During the period that thes¢ 
observations were made the kilowatt 
hour demand was kept below 312. 

The electrode consumption has not 
been determined definitely. Apparent 
ly it is no heavier for iron than for 
steel. 

Wear on the bottom is no more 


than with steel if as much. The tem- 


perature on the roof is much milder. 
The walls and bottom § are never 
heated as hot, the only noticeable 
wear at all is the scraping of the 
bottom after the heat is poured and 
the material removed averages less 


than 35 pounds, the large portion ot 


which is half molten iron and a slag 
similar in appearance to dirty car- 
bide. 

Tools used to rabble the bottom and 
skim the bath will be rapidly con- 
sumed by the iron. It has been found 
that a test spoon coated with soot 
from an oil burner will clean easily 


after taking an iron test About five 


pounds will be eaten fr } ne rabble 
each time the bath is 


are allowed to ret too hot o fore 


they are changed for cold ones. A fr 
uent change of rabble economk 
Time will vary accordi o the de 
mand maintained It afe to say 
that due to the difficulty in getting 
contact it will take half an hour 
longer to put the current into a 
charge of iron than it would to put 


a similar amount of electricity through 


a bath of steel. 

Another factor is the loss of metal. 
It would seem that the losses in the 
electric furnace should be less than 
with the cupola However, it has 
been found that if a heat is poured 
cold there will be 25 per cent loss in 
the electric furnace It is possible 


that this iron is picked up in the fol- 


lowing steel heat and analysis would 
indicate that this is the case. With 
a hot heat of iron the loss is practi- 
cally confined to the metal drawn off 
with the slag while skimming the bath 








Readers Comment 








Note—Material 


appearing under this head does not necessarily reflect the 


opinion of The 


Foundry or of its editors. 


Silica Brick Not Used for 
Lining Ladles 


To THE EDITORs: 


In answer to an inquiry on page 


1013 in the Dec. 15, 1925 issue of 
THE Founpry, silica brick is men- 
tioned as a lining for steel ladles. 
The information given is not consid- 
ered good steel practice because; 
First, silica brick will not stand up 
under the variations of heating and 
cooling that cause expansion § and 


contraction. Second, split brick of any 


kind seldom are used except as a 


backing or secondary course, as they 
do not follow the contour of the ladle 
and considerable clay must be used 
between the joints. Third, except 
for a few fireclays which are com- 
paratively expensive, most fireclays 
react with molten steel at the high 
temperature at which it is handled 
in shank ladles, causing the steel 
to boil more or less and affect the 


quality of the metal. 


steel plant practice Is as 


Approved 


follows: 

For ladles from 1000 pounds cap 
acity upwards, clay brick known as 
ladle brick should be used. These 
bricks are slightly smaller than the 


standard fireclay bricks because they 
are burned longer and harder. In 


lining a ladle the brick should be 
dipped in a thin slurry and _ then 
laid in place. 

Shank or bull ladles up to 800 


pounds capacity usually have a ram- 
med lining of a material high in 
silica content. Mixtures sometimes 
used are crushed ganister and diluted 
water glass or ganister and a small 


amount of fireclay, moistened with 
glutrin or molasses water. These 
materials may be reused by crush- 
ing in a mill and adding a little 
new material. 

Rammed linings of molding sand 
are cheapest and are _ suitable for 
certain kinds of molten steel. Other 


mixtures are available for linings, but 
excellent. In 


the ones mentioned are 
making a rammed lining wood forms 
must be used to obtain the correct 
thickness of lining 

With the exception of the molding 
sand lining, the linings mentioned 
may be preheated to a high tem- 
perature without injury 

I believe that the foregoing will 
give better results than the use of 


silica brick mentioned in the preceding 
article. 

Sincerely yours, 

J. M. QUINN 

Gary, Ind. 

The Evansville Steering Wheel Mfg. 

Ind., has 


will be 


Co., Evansville, he en reor- 


ranized and incorporated un- 


der the name of the Quality Mfg. Co. 





Coast Foundry Ha 


frour years ago Kay-Brunner 

Steel Casting Co., Los Ange les, 
( ceup d a plant of 3600 square feet; 
today its establishment covers two 
city blocks. This company virtually 


has pioneered the small electric cuast- 


ing industry on the Pacific Coast, and 


its unusual growth has resulted from 
its progre ssive policy. The accom- 
panying photographs give a good idea 
of the modern foundry and its equip- 
ment. The illustration at the upper 

































emarkable Growth 


left shows part of the long row of 
molding benches; at the lower left is 
shown a battery of swing grinders. 
Pouring a 500-pound electric steel 
casting is shown at the upper right. 
At the lower right is shown one of the 
core baking ovens and racks. In 
the circles are shown shot blast mills, 
the one at the left being of a new 
positive pressure combination tilting 
type and the one at the right being 


of the rotary table cabinet tyne.. 









Discuss Cupola Malleable 


In Producing European W hite Heart and American Black Heart Malleables 
the Difference Is Apparent—Sulphur and Phosphorus Content Vary 


HE manufacture of malleable 
involves two distinct 


the production of 


cast iron 

processes ; 
castings which are hard, and white in 
fracture and the modification by heat 
treatment of these hard castings so 
that they become soft, tough, and 
To produce satisfactory cast- 
melted iron the 


ductile. 
ings from cupola 
following points should be noted: 
The whole of the carbon must be 
in the combined form, the phosphor- 
under 0.06 per cent and 
exceed 
vary- 


us should be 
the manganese 
0.2 per cent. 

ing according to the type and size of 
exceed 1.0 per 
in mind 


should not 
Silicon, while 
should not 
With this maximum 
for ordinary work, be kept 
with ob- 


casting 
cent. 

it may, 
as high as is. consistent 
taining a perfectly white fracture in 
every part of the casting. If the 
highest strength and ductility is re- 
quired, 0.5 per cent seldom should 
be exceeded. Sulphur, providing the 
pig is normal, should give little 
trouble. Excellent malleable castings 
are being made with as high as 
0.49 per cent of this element 
ent. It may be noted that a high sul- 
with 


pres- 
phur should not be associated 
a low silicon, or difficulty may be ex- 
annealing. Also, 
accom- 


perienced in the 
the higher manganese should 
pany the high sulphur. Care must be 
exercised in grading the pig iron 
used. For analytical control, a com- 
plete analysis of each consignment of 
pig iron is essential. 

practice may be con- 
metal is 
melting 


The cupola 
sidered satisfactory if the 
hot and = fluid. Speed of 
and low coke consumption 
with hot, fluid metal, are of secondary 
White iron, owing to its 
manganese con- 


compared 


importance. 
lower silicon and 
tent, is more susceptible to oxidation in 
than is gray iron; and 
condition it not only 
castings, but 


the cupola 
when in this 
trouble in the 


gives 
freezes with great rapidity, skull- 
ing the ladles and misrunning the 


molds. It is not good foundry prac- 


tice to economize in the cupola at 
the expense of the castings. 

Compared with gray iron practice, 
points to be 


founding, while of 


noted in 
great 
White 


the special 


malleable 


importance, are not numerous, 





By D. Wilkinson 








Notes a Rapid Decline 
[N, COMMENTING on the 


decline of the malleable 
industry in Great Britain, 
Thomas Vickers president of 
the Birmingham branch of 
the Institute of British 
Foundrymen, stated recently 
that in the past the United 
Kingdom was the largest ex- 
porter in the world. At the 
present time they hold fifth 
position. Approximately 60, 
000 tons of malleable tron 
now ere produced annually in 
the British Isles employing 
something like 6000 men as 
compared with 1,000,000 tons 
produced in the United States 
employing 35,000 men for 
the same period. The presi- 


dent further stated that it 
was a satisfaction for Eng- 
lishmen to know that Seth 


Boyden who left the Bilston 


area and migrated to the 
United States in the early 
part of the nineteenth cen- 


tury started a malleable iron 
works which was the begin- 
ning of America’s phenome- 
nal success in this industry. 
The paper here presented 
was read by the author at a 
meeting of the Birmingham 
branch of the Institute of 
British Foundrymen. 








iron, 
than 
shrinkage 


and contour of the 
vision of 


merely move it to 


obtained 


having a_ higher 


gray, is more susceptible 


cavities, 


fords ample scope for ingenuity and 
skill. 
vented by 


Shrinkag: 
attention to the 


substantial feeders, 


thoughtful placing of the gates, and 
by chills. 
chill unless it is apparent a chill 
will eliminate’ the 


A feeder is preferable 


other parts 


the casting. 


In general, a sounder 


| 


product 
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contraction 


and cracking. To 
meet these difficulties successfully af- 


cavities are pre- 


filleting 
pattern, the pro- 


cavity and not 


vy using several small gates 
running into a thin part of the 


using a larger gate 
in a thicker part. When the whole of 
the metal enters the mold in one 
place and that place is comparatively 
heavy, the local hot spot thus pro- 
duced is susceptible to shrinkage. 
By breaking up the hot spot and 
locating it in a thinner part of the 
mold, greater uniformity in the set is 
secured and liability to shrink holes 
is reduced. All internal corners of 
patterns should be filleted, and where 
possible, an angle in the pattern 
should be replaced with a curve. 

The manner in which the castings 
are packed in the annealing pots is 
important if distortion during the 
process, is to be kept at a ,minimum. 
The packing material usually is red 
hematite ore. The new ore is mixed 
with spent ore from a previous opera- 
tion in proportions which vary accord- 
grade of the 
occupied in 


mold than by 


ing to the size and 
casting and the position 
the oven. The proportions vary from 
equal parts to 1 in 12 or 14. The 
used for the 


strongest mixture is 


cooler parts of the oven and for 
the larger and harder castings. Spent 
ore may be exposed to the action 


of the air and weather moistening it 
with sal-ammoniac and water. All 
of the joints of the pots should be 
luted inside and out, and made as 
completely air tight as possible. De- 
fective luting is responsible for much 
work. It will be found an 
advantage to mix about 10 per cent 
of the finest of the dust sifted from 
the spent ore with the fire clay mix- 
ture used for this purpose. This 
considerably reduces’ the 
falling off of the out- 
process. It 


spoiled 


mixture 
cracking and 
side luting during the 
probably acts by forming a little fer- 
rous _ silicate, being plastic, 
at the annealing temperature, yields 
without to the expansion 
and contraction of the pots. 

The ideal annealing oven is one 
in which a uniform temperature may 
be maintained in every part, from the 
beginning to the end of the process. 
It is not impossible to construct, for 
laboratory use, a small furnace in 
which a uniform temperature can be 
maintained for an almost _ indefinite 
period; but to build and maintain 
a definite heat a furnace large enough 
to hold a couple of dozen, or more, 


which, 


breaking 
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roundtheWorldwith, 
“Jhe Foundry’ 


i ttle Journeys fo the homes of dur readers! 


ROSPECT of acquiring fabulous treasure sent 

Coronado searching for the Seven Cities of Cibola and 

M ° upheld Cortez in the stormy days spent in seeking for gold 
eCxiCco and adventure in the land of the Montezumas. Swagger- 

ing bravos waded ashore from the high-pooped galleons 

and caravels and spread a trail of desolation through the 


land of paradise extending from the Gulf of Yucatan to 


the imperial city of Mexico 


For three hundred years the treasure house of the 
world was exploited by Spain, which in return introduced 
European habits and customs in religion, law and indus- 
try and such measure of civilization as obtained at the 
time. A popular upheaval in 1821 resulted in securing 
national independence, but also inaugurated a hundred 
years’ series of internecine revolutions that greatly hamp 


ered the industrial development of the country 


In addition to the vast deposits of precious metals 
which have been worked steadily for centuries and which 
show no sign of depletion, iron ore, coal and limestone 
are found in abundance and eventually will mean the 
erection of blast furnaces and steel mills and subsidiary 
iron and steel producing plants. Pioneer in this line is 
the great iron and steel plant at Monterey where—as in 
19 of the 31 foundries in the country —THE FOUNDRY 
is consulted twice a month, not only for its technical in 
formation but also for the message of those engaged in 


the manufacture of foundry equipment and _ suppliesr 


Wherever metals arecast youll find 
THE FouNDRYZ 
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stacks of annealing pots, each 6 feet 


high, is a different problem. The 
annealer whose ovens do not vary, 
from the roof to the floor, by more 


than 10 to 15 degrees, is fortunate. 
Radiation always will prevent the 
outer stacks of pots attaining the 
same temperature as the inner ones. 
Careful firing will minimize these vari- 
ations, but even with the gréatest care, 
complete control of the natural forces 
opposing uniformity has not been se- 
cured. In view of the impossibility 
of obtaining a uniform temperature, 
it is fortunate that annealing will 
permit a fair latitude in this respect 
without impairing either the strength 
of the ductility of the product. Un- 
less an oven is badly designed or 


carelessly fired, there should be no 
difficulty in maintaining a tempera- 


ture with a maximum variation of 
not more than 30 to 35 degrees Cent. 
between any two parts of the oven. 
It is not contended that an oven can 
be kept within these limits without 
trouble; but with good design, con- 
sant repairs and intelligent firing, 
even narrower limits are attainable. 


Start Fire Slowly 


The oven should be brought slowly 
to the full annealing temperature of 
about 970 degrees Cent. There is a 
temptation to save time by forcing 
the firing while the oven is cold; 
but few things are more productive of 
irregularity than too high a tempera- 
ture at the beginning of the anneal. 
Sufficient time should be allowed for 
the heat to penetrate to the center of 
that a uniform ex- 
pansion and increase of temperature 
may result. As the temperature rises 
850 degrees Cent. its rate of 
nereased should be slowed. This is to 
prevent any part of the oven over-run- 
ning the maximum temperature. Un- 
less care is exercised at this stage, 
some of the upper pots may easily rise 
‘(0 or 50 degrees above the desired 

at. 

Overheating of this character, un- 

ss immediately checked and reduced, 
produces badly annealed castings 
hich, while not burnt, are not strong 
nd ductile, but a fracture 

own colloquially, as rotten. The low 
ictility is due directly to the pre- 
ature precipitation of the carbon by 
erheating and to the flaky form 
rbon precipitated under such con- 
ions always takes. When the upper 
rt of the oven arrives at 970 de- 
es Cent., the increase in tempera- 
re should be stopped by adjustment 
the firing and the dampers. At 

s period the variation of heat 

‘oughout the oven should be as 
tle as possible; and in no case if 


the stacks, so 


above 


possess 
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entire success is to be obtained should 


it exceed the previously mentioned 
figure of 35 degrees. This temperature 
should be maintained as evenly as pos- 
sible until the annealing is finished 
and the time for cooling arrives. 


Determining Temperature 


It is absolutely necessary to have 
some method of determining the tem- 
perature at which the oven must be 
held if the operation is to be a suc- 
cess; and this fact at once leads to 
some form of pyrometer. It is not 
easy to lay down the best method of 
securing pyrometric control of an- 
nealing temperatures. A radiation py- 
rometer gives excellent results with 
some furnaces; but the atmosphere 
of an annealing oven, which should 
consist of a slowly moving smoky 
flame, interferes so much with the cor- 
rect focus of the instrument upon the 
pots that low temperatures are fre- 
quently registered. If this type of 
instrument is adopted, it is usual to 
insert a closed fireclay tube through 
the wall of the oven and to focus 
the pyrometer upon the closed end 
of this tube. This cuts out the smoky 
flame, and when allowance is made 
for the lag in rise and fall of tem- 
perature due to the tube, reliable re- 
sults may be obtained. 


If a thermocouple placed inside the 
oven is used, it is necessary to guard 
against registering a fluctuating flame 
temperature instead of the true tem- 
perature of the pots. The only satis- 
factory position for a thermocouple 
is inside one of the pots where it 
will register the actual heat of the 
material undergoing treatment. Fix- 
ing it in such a position is rather 
troublesome and frequent renewals 
usually are required. The author’s 
preference is for a radiation pyrom- 
eter focused upon the end of a built- 
in closed tube. When workmen have 
become accustomed to this type of 
instrument and to the lag introduced 
by the fireclay tube, it will be found 
trustworthy. The silver melting test 
is useful as occasional check upon 
the accuracy of matching the tem- 
perature shown by the pyrometer. The 
length of time the oven is maintained 
at heat may vary according to re- 
quirements. For castings of an ordi- 
nary grade in which the highest duc- 
tility is not required, 48 hours bring- 
ing to heat, followed by 60 hours at 
heat and a slow cooling, will give 
good results provided a suitable com- 
position is obtained in the hard cast- 
ing. 

If maximum ductility is required the 
silicon and sulphur content of the cast- 
ings should be kept down and the 
period at heat lengthened. With a 
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silicon of 0.5 to 0.6 per cent a sulphur 
between 0.2 and 0.25 per cent and 
a period of 72 to 84 hours at heat 
followed by cooling to 600 de- 
grees Cent., excellent ductility may 
be obtained. The longer anneal re- 
duces the carbon content, more than 
usual and, providing the upper limit 
of 970 degrees Cent., is not exceeded, 
ductile malleable iron results. A 
standard works bend test for this an- 
nealing treatment was a bar 9 inches 


slow 


long by % inches diameter. These 
bars regularly bent to 180 degrees 
round a %-inch radius without the 


least sign of cracking. 

The commonly accepted explanation 
of the chemistry of annealing is as 
follows: 

As the oven comes te heat, the 
oxygen of the air enclosed in the pot 
diffusing through the skin of the cast- 
ings, combines with the carbon of the 
cementite it finds there forming CO, 
1 20, + 2 Fe, C 3 Fe 2CQ, 

As the ore is heated it is decomposed 
into mixed oxides and oxygen; and 
this oxygen 
mentite 
oxides 


also reacts with the ce- 
and forms CO, The mixed 
remaining are of a _ variable 
composition so it may be better to 
leave the numerals indefinite and 
write the formula, Fe, O,. With 
increasing temperature, a small amount 
of the furnace gases containing a 
proportion of CO, and CO will dif- 
fuse through the pots, and the ore 
will oxidize the CO to CO 
& Pe O<. + CO Fe. O. + CO 
By the time the oven is up to heat 
a fair amount of CO 
in the pots. As 
into the castings 
cementite: 
3. 2 Fe, C 2 CO 3 Fe t CO 
The ore immediately adjoining the 
castings oxidizes this CO, as it dif- 
fuses outward, into CO, in accordance 
with equation 2. The cycle of re- 
actions 2 and 3 proceeds slowly but 
continuously, having as an ultimate 
issue the removal of carbon from the 
outer part of the castings. 


will be present 
this gas diffuses 
it reacts with the 


Enter Temper Carbon 


The precipitation of 
bon usually is 


temper car- 
considered to result 
from the unstable condition of the 
cementite. This instability is inherent 
and is increased by the action of the 
silicon present. 

When cementite is maintained for a 
sufficient time at an elevated tempera- 
ture, it slowly coalesces into nodules 
and finally arrives at a condition of 
equilibrium by decomposing into iron, 
in the state of ferrite, and carbon. 
The carbon owing to the mechanical 
opposition of the iron is unable to 
coalesce into flakes but remains, in 
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the metal as patches of temper carbon. 

Recent research has brought to light 
facts which appear to modify these 
views. At the autumn meeting of the 
Iron & Steel institute in 1923, a paper 
presented by Honda and Mura- 
kami on graphitization of iron-carbon 
Working on a pure white iron 
with a silicon content of only 0.063 
per cent investigators appear 
to have proved that graphitization is 
the not of movement of 
cementite toward equilibrium when un- 
der the of but to the 
presence of traces of oxides of carbon 


was 
alloys. 
these 
result, a 
influence 


heat, 


in the alloy and to a well known cata- 


lytic, action which occurs when the 
oxides of carbon and iron are in con- 
tact at an elevated temperature. 


and cata- 


lytic reactions continue until the car- 


So the alternate chemical 


bine of iron disappears, equilibrium is 
established between the monoxide, car- 
bon and iron. 

The result that the 
casting the greater part of the carbon 
in the of the 
finely form, 
while the outer part of the section is 


in annealed 


1S 


concentrated center 


is 
section, in a divided 
almost 


the 


free, leaving it 
this 
is derived. 


almost carbon 
white 


name white heat 


and from appearance 


The partial removal of carbon from 


the center of the casting is also ac- 
counted for. At the annealing tem- 
perature, part of the carbide goes 
into solution in the iron, and dif- 
fusing outward comes into the range 
of the oxidizing influence of the ore 
and so is removed. 

It is evident that the action of 
manganese and sulphur in retarding 
annealing is by interference in the 


between the carbon dioxide and 


reaction 
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the of silicon 
is to facilitate this reaction. The car- 
bide of iron appears to be perfectly 


stable under heat 


cementite; while action 


is 


of 


providing there 
a complete absence of the oxides 
carbon. 

Yet further light on the mechanism 
obtained from 
the action of 
During the last 
this sub 
the Iron 
definitely 
especially 
decarbucize 


of annealing be 
recent 
hydrogen 
few years several papers on 
been read before 
institute and it 
established that hydrogen, 
when it moist, will 

steel at a temperature of 950 degrees 


may 
researches on 
on steel. 
ject have 
and Steel 


is 


1S 


Cent. Its action is: 

48. + 2 Pe, C =3 Pe. + 3 C A. 

When it is considered that the ore 
used in annealing usually is moist, 
it is evident the hydrogen resulting 
from the decomposition of the mois- 
ture also will have an action on the 
malleablizing of cast iron. As shown 


by several published analyses of gases 
taken both hy- 
drogen and methane are always pres- 
It in 


from annealing pots, 


them. must be borne 
that the 

the two 
will determine the 
removed by this agency. 
also remembered that 
interaction of the components actually 
present, and the 
that occur under a varying equilibrium, 
may have important but yet un- 
known results upon the process. A con- 


ent in 
mind 


between 


equilibrium 
H and 
amount of carbon 
But it 
the complex 


pressure 
CH, 


gases, 


must 


be 
reversible reactions 


as 


tinual regeneration of hydrogen from 


the hydrocarbon gases developed in 
the process is not impossible and it 
may ultimately be found that the 
moisture content of the ore has a 
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Book Review 


Draft and Capacity of 
by J. G. Mingle, cloth, 5 x 8 inches, 
339 pages, published by Combustion 
Publishing Co., New York and ayvyail- 
able from THE FouNpryY for $3.50 net. 
link 


any 


Chimneys, 


vital 
where 


Chimneys form a most 
in the efficiency chain 

form of fuel is consumed to produce 
heat They exercise a di- 
rect upon the effectiveness 
and of heating, 
melting unit of which they are a part, 
and until the few only 
meager rule of 


or energy. 
influence 
or 


economy power 


past years 
thumb equations were 
available upon which to the 
tails of design and construction. 

In this new book, written by J. 


base de- 
G. 
Mingle, a man who has made chimney 
design and construction his life work, a 
thorough analysis of the draft and ca- 


pacity requirements of chimneys is 
made. While developed upon theoreti- 
cal mathematics, the principles set 


forth have been checked and verified 
by 
results in practice. 

Following a _ detailed of 
both and foreed draft, a de- 
velopment of theory on a mathematical 


of 


experimental data and by actual 


discussion 
natural 
basis and a_ study losses encoun- 
tered, Mr. Mingle considers the genera! 
subject of combustion. The chemistry 
of this 


cidental to the mechanics, thus giving 


reaction is given only as in- 


the basis for the theory of capacity, 


the relation of chimney area and 
height to proper combustion. While 
written primarily for designers and 
builders of chimneys, this work will 
be valuable to plant engineers, me- 
chanical superintendents and _ others 
responsible for new construction or 





Makes 








bearing upon successful annealing. the revision of existing chimneys. 
. . 
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Aluminum Alloys Develop Greater 
Commercial Applications 


Copper, Zinc, Silicon and Nickel, Used Extensively in Preparing Muix- 


tures for Use in Sand and Diecasting, Accentuate Various Properties 


BOUT two years ago a complete 
and valuable list of nonferrous 


alloys was compiled by Dr. 
William Campbell, Columbia universi- 
ty, and published by the American 


Society for Testing Materials. It oc- 
curred to the writer that a list of 
somewhat narrower but giving 
more detailed information might 
prepared covering the aluminum alloys 
commercially commercially 
purposes. With 
accompany- 


scope 
be 
used or 
available for 
this purpose 
ing list prepared showing the 
average analysis and approximate 
physical properties of 67 alloys which 
are of more or less commercial value. 


casting 
in view the 


was 


A great variety of mixtures has been 
made on an experimental scale but 
these are not included and generally 


it will be found that good reasons ex- 


ist for their not being adopted in 
practice. Certain duplications will be 
found in this list, due to the fact 


that widely different figures have been 
reported by different authorities and it 


was thought prudent in such cases 
to include them. 
Broadly the alloys fall into six 


groups, of which the copper group is 


By Ernest V. Pannell 


the most significant commercially. It 
will be seen that from 3 to 14 per cent 


copper is alloyed with aluminum. The 
low copper alloys, as might be ex- 
pected, show considerable ductility, the 
properties of the casting being not 
far removed from pure aluminum. 
However, such alloys have a low pro- 
portional limit which means they are 
difficult to machine without dragging 
or tearing. These alloys are sluggish 
and difficult to pour and also show 
high shrinkage. On the other hand 
the resulting castings may be forged 
hot and even, to a small extent, when 
cold. Alloys of not more than 4 per 
cent copper are being rolled _ into 
sheet though not without difficulty. 
When the percentage of copper is raised 
to 6, good tensile strength and duc- 
tility are obtained while a further 
2 per cent increase makes the alloy a 
little cheaper and probably reduces 
shrinkage slightly. In this way the 
standard No. 12 alloy of 92 per cent 


aluminum and 8 per cent copper was 


formulated. This mixture probably 
is used for 85 per cent of all the 
aluminum castings made in this coun- 


try. Higher proportions of copper up 


to 12 per cent and 14 per cent are 
used for castings poured into iron 
molds where shrinkage must be re- 
duced to the minimum. 

Shrinkage is not quite the same as 
hot shortness for two different alloys 
may have exactly the same rate of 
solidification shrinkage but one will 


crack on cooling and the other will not. 
High tensile strength when hot is an 
important property of metal to be cast 
into intricate 
much 


molds especially when 
used. To 


the properties of aluminum-copper al- 


coring is improve 


loys in this respect, up to 1 per cent 
manganese has been added with good 
results and this practice still is fol- 
lowed in English foundries. A similar 


of 
fol- 
However, the 
carefully 
it generally is recognized that 
a difficult element to 
Nevertheless there appears to be a 
range of from 1 to 1.2 per cent 
iron where a good effect results. This 
is shown in some of the alloys tabu- 
1. Alloys Nos. 24 


they show 


effect is obtained the addition 
iron and this practice 


lowed to a small extent. 


by 
also is 


additions must be made and 


iron is 
this 


use in way. 


narrow 


lated in 


25 


and 
the 


group 


are interesting, 


as 














Table I 
. . o 
Aluminum Alloys Given Special Names 
T IS interesting to note that a number of trade BIRMAL 
. : , BRAMCALITE Similar to magnalite 
names have been applied to aluminum alloys. CLARUS Aluminum zine copper 
ae : DURALUMIN Aluminum copper manganese magnesiun 
While some of these metals are subject to patent the usually forged 
anaes - ee la th di : founder HURON METAL Similar to Baush metal 
grec MaJOTUY AVE imply te ordinary joundry mis LAUTAL Aluminum silicon copper, usually forged 
tures which have been regularly cast for 20 years UVEVALLOY Piston and permanent mold castings produced 
; ' Op, ~~ LEVETTAL by Walker M. Levett 
past, the only proprietary thing about them being LITHALIUM Similar to duralumin but with lithium in- 
the name. Many of those in the following list have MACADAMITE Pn RS ‘aac auuee 
hecome obsolete but some of the others will be rec- MAGNALITE Aluminum copper nickel magnesium, usually 
: i c cast in iron molds 
ognized as be mg m Use today. MAGN a IUM Aluminum magnesium 
ne : MALUMINUM Aluminum zine copper 
ACIERAL Al aminum copper manganese magnesium, MIRAL ATE British piston alloy P 
usually rolled NAVALTUM 
AEROLITE Piston alloy ORMISTON METAI 
AERO METAI Aluminum magnesium, various compositions PARTINIUM Aluminum zine copper 
| AEROMIN Aluminum magnesium ROMANIUM Aluminum nickel copper Usually rolled 
ALFERIUM Aluminum iron (alleged) SILUMIN Aluminum silicon similar to alpax 
ALPAX Aluminum silicon with patented modification SKLERON Similar to lithalium 
ALUDUR Aluminum magnesium. Usually rolled TSUNGANI 
ALUMAC Aluminum silicon, ete. Die castings VERILITE Aluminum copper 
ALUMAN Aluminum zine copper WILMIL Aluminum silicon, various 
ALUMINITE Aluminum tine copper WOLFRAMIUM Aluminum antimony tungsten 
ANTOX Aluminum zine Y ALLOY Similar to magnalite but with higher mag- 
ARGENTALIUM Aluminum antimony nesium 
BAUSH METAL Various compositions, some of the magnalite ZIMALIUM Aluminum zine magnesium 
type ZISIUM Aluminum zine copper. 
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Table II 


Light Aluminum Casting Alloys 
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combination of small percentages of 
copper and manganese in an aluminum 
alloy. This type was introduced and 
used with success by P. E. McKinney 
of the United States naval gun factory 
and have the merits of great ductility 
together with high corrosion resistance. 
These alloys are made up readily by 
the use of cupromanganese but have 
the disadvantage of being difficult to 
pour and machine. 

It is disappointing that so much time 
and effort have been expended in de- 
veloping the alloys of aluminum and 
copper to the virtual exclusion of other 
Copper is cheap and easily 

However, the 
not strong or 


groups. 
alloyed with aluminum. 
resulting castings are 
ductile, they have low resistance to 
corrosion, shock and fatigue. The 
development of aluminum particularly 
for marine purposes, has been re- 
tarded considerably because it was 
thought that all alloys of the metal 
were easily corroded in sea exposure. 
Actually this reasoning was based on 
the action of the alloys of aluminum 


and copper. 

The second or zinc group was de- 
veloped in the early days of the in- 
dustry in England, largely by the 


resource of a pioneer of the foundry, 
William Mills. He was disappointed 
with the aluminum copper alloys due 
to their limited strength and ductility, 
and by using the next most common 
nonferrous metal he found that the 
tensile strength could be improved 50 
per cent and the ductility 100 per cent. 
The chief disadvantage found with 
the use of zinc was the hot shortness 
of the resulting alloy. A small per- 
centage of copper was of assistance in 
correcting this and also improved the 
structure. It will be admitted that 
aluminum-zine mixtures are not popu- 
lar with American foundrymen be- 
cause of their being high in shrinkage 
and hot short but it is believed that 
most of these complaints come from 
shops where aluminum copper alloys 
cast the time. Allow- 
ance probably is not made for the 
slight difference in pattern making and 
molding practice for a different type 
of metal. A few years ago alloys 
of aluminum-zinc-copper containing ad- 
ditions of iron were widely advertised 


are most of 


especially for resistance to shock and 
fatigue but they are evidently less 
in use now. While alloys of the zine 


certain merits there are 
some purposes for which they cannot 
be used. In permanent mold and die 
castings not only does the hot short- 


have 


group 


ness lead to cracking around the 
‘ores but the aluminum-zine solution 
seems to attack the iron chills and 
dies, 


Alloys of aluminum and silicon are 
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shown in the third group. Two gen- 
eral forms of these alloys are used in 
practice and have been discussed thor- 
oughly in the recent literature on the 
subject. Alloy No. 36 in the list 
indicates a patented mixture which 
uses 12 to 13 per cent silicon and 
the remainder aluminum. As _ ordi- 
narily cast this alloy would have 
a coarse granular structure and prop- 
erties little superior to the commercial 
8 per cent copper alloy. By the pa- 
tented method of stirring a compound 
into the melt and pouring as soon 
as possible thereafter a much finer 
crystalline structure is obtained to- 
gether with high values of tensile 
strength, elongation and a remarkably 
low shrinkage coupled with a high 
tenacity at solidification. Naturally 
the cost and trouble of preparing a 
heat of this metal lead to its being 
reserved for special castings of extra 
high quality. 


The other class of aluminum-silicon 


ra 


alloy usually contains about 5 per 
cent silicon. Castings poured from 
this mixture are remarkably tight 
even under considerable water pres- 
sure. However, alloys in this class 
suffer from a low proportional limit 
and so are difficult to machine. This 
feature is improved by the addition 
of copper, although it will be seen 
this is at the expense of some of 


the other good properties. By using 
combinations varying the silicon and the 
copper each from 1 per cent up to 6 
per cent a suitable mixture may be de- 
vised for almost any foundry require- 
ment. Alloy No. 40 been 
ardized by the Society of Automotive 
Engineers as S. A. E. No. 35 and prob- 


has stand- 


ably will have wide use, although 
in most foundries it will be found 
desirable to add 2 per cent or 3 per 
cent of copper for reasons of ma- 
chining. One of the best features 
of alloys of this group lies in their re- 


shock 


The magnalium group of aluminum 


sistance to and fatigue. 


alloys usually is understood to com- 
prise metal containing upwards of 90 
per cent aluminum and the remainder 
magnesium. Like the silicon alloys 
they have the merit of being lighter 
even than pure aluminum. However, 
difficult to 


con- 


magnesium is somewhat 
handle in the foundry and unless 
siderable care is taken the castings 
may show a large number of small 
specks or holes which seem to be due 
to the particles of magnesium having 
become burnt out or oxidized before 
being dissolved. When properly pre- 
pared, castings of magnalium are re- 
markably white and clean and have 
machining properties probably superior 
to any other group. Their resistance 
well as the 


to corrosion is good as 
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fatigue. This 
latter property seems to be dependent 
in some way upon the constitution of 


resistance to shock and 


the alloy and although there is at 
present little evidence on the subject 
it would seem that solid solutions are 
better for stresses in shock and fatigue 
than those having  inter-crystalline 
compounds. Aluminum-zine and alumi- 
num-magnesium are of course the two 
best examples of solid solutions oc- 
curring in the present connection. 
Since the alloys in group 3 began to 
be adopted, mixtures of the magnesium 
type have been less used. Both alumin- 
um-silicon and aluminum-magnesium 
form close grained light castings good 
against corrosion and fatigue stresses. 
The fifth group of casting alloys are 
classified under nickel and magnalite, 
Aluminum-nickel alloys seem to be of 
advantage mainly for rolling purposes 
For castings it is usual to add copper 
to improve the melting and machining 
properties but the most important de- 
velopments have been along the line of 
alloys which incorporate 
The of nickel in this 
has several advantages; it greatly im- 
the 


and so 


magnesium. 
use connection 
proves the properties of metal at 
high temperatures usually is 
found in alloys for piston and cylinder 


castings. For the same reason it 
minimizes hot shortness and therefore 


is desirable for permanent mold cast- 
ings. At the the nickel 
seems to have the property of tinning 
the mold so that clean die castings 
may be made rapidly. Hardness is 
increased greatly by the use of nickel. 


same time 


This metal is somewhat troublesome 
to melt so it is desirable to hold the 
content down to not more than 2 per 


cent and to use also a proportion of 
copper to simplify casting. The ad- 
ditional small percentage of magnesi- 
um in alloys of this group also makes 
them available for treatment. 
From these facts it will be seen that 
group 5 alloys belong mainly to the 
permanent mold field and in most 
cases it would not pay to substitute 
them in a sand casting shop. 


heat 


included in 
last No. 67 
cast- 
but 


Three other alloys are 
the table. Of these, the 
is coming into use for 
ings of extremely high 
its use covered by patents. 

It is sometimes stated that 
are already too many different 
positions of aluminum alloy. 
is to some extent true but at 
realized 
of producing 


special 
quality 


there 
com- 
This 
the 
that 
widely 


same time it must be 
the possibilities 
different properties by alloying are 
just as extensive with aluminum as 
with copper and with the growth of 
the metal industries both the produc- 
tion and diversity of aluminum alloys 
will increase. 














How and Why in Brass Founding 


By Charles Vickers 








Aluminum Bronze To Be 
Melted in Cupola 


We would like to learn if it is prac- 
ticable to cast aluminum bronze from 
the We have a casting to 
make which weighs about 700 pounds, 
which is beyond the capacity of our 
brass melting furnaces. We intend to 
use an alloy of copper 90 per cent; 
aluminum 7.5 per cent and iron 2.5 
per cent, and it is our idea to make 
the alloy first in the brass furnaces 
and then ingot it and remelt the in- 
gots in the cupola to pour the casting. 


cupola? 


While we have no facts on melting 
aluminum bronze in a cupola, there 
seems no good reason why it should 
not be done. Copper castings have been 


made from cupola-melted metal suc- 
cessfully, see Melting Copper in the 
Cupola, THE Founpry, Dec. 1, 1924, 


The method outlined in the 
article could be followed in the case 
of aluminum bronze or other nonfer- 
After the bronze has been 


page 927. 


rous alloy. 

made properly and ingoted the alu- 
minum will protect against oxidation. 
Do not use phosphorvs in any form 
in this bronze. Melt and remove the 
bronze from the cupola as_ rapidly 


as consistent with good melting prac 


tice. 


Desires Alloy Formulas 


We would e te yet for a fo 
ai fat fe pe pie ley vheel 
0) / ie ; fa md another foo 
red meta 1/ ‘ n f ‘ fo? 
alum ; ( f u 

A good reliable yellow mixture for 

mall propeller wheels consists of cop- 
pel pounds, zine 36 pounds, tin 5 
ounce aluminum 5 ounces and iron 
5 inces. First melt the copper 
which may be scrap wire for Instance 
wit! covering of charcoal on top 
and one teaspoonful salt. Get 
the copper hot then first add the 
5 ounes iron; thi hould be strips 
of tin plate, loosely coiled up Push 
the iron under the copper and _ stir 
it in, and see that it melts. Add the 
aluminum and stir. The zine should 
be warmed on top of the furnace 


and is added a little at a time with 
stirring. If it makes a fuss and flares 
no harm is done. Add the tin last 
and then cool with gates after the 
first heat, which will have to stand 
until cool enough, as there are n 
gat Pour when it has stopped 


smoking and only smokes when it is 
For the red metal use 
copper 88 pounds, tin 6% pounds, 
zinc 4 pounds and lead 1% pounds. 
For a good red metal it is necessary 
to use tin; charge the buyer for the 


skimmed back. 


cost of the metal and 15 cents per 
pound at least for making the cast- 
ings, which leaves little profit. 

A core mixture for aluminum can 


be made by mixing up sharp sand and 
molding sand to suit the cores to be 
made. Use as much sharp sand as is 
possible and still get the from 
the If there are no dryers, mix 
about with 


cores 
box. 
one part powdered rosin 
30 parts mixed sand, and bake to melt 
the 
rosin 


strength 


Makes Bushing Alloy 


Will you advise leindly as to the fol- 
lou ng alloy for g neral purpos hbush- 
7 tin 10 per 

We would 


Less or more 


the 


rosin thoroughly. 


can be used to suit core 


wanted. 


ngs, copper ia pei ce nt, 


lead 12 
the composition of a 
] 


sane. Also a geod 


’ 
ce nt, cya je ; | yt. 


dike to obtain 

flux for the core 

sand 
The 


l a 


prianture, 


alloy mentioned in the query 


the 


of 2 


good one and suitable for 


purpose mentioned. The addition 


per cent zine will assist materially 
n getting sounder castings, and will 
do no harm to the bearing qualities 
of the alloy, because any alloy free of 
nonmetallic substances uch as oxides 

better for bearings or any other 


purpose then an alloy filled with the 


nit A ttle phosphorus can be 
used also plac zine, about 0.25 
per cent a a maximum, but the 
zine gives a tter casting metal, and 
now generally is used 

A good cor sand mixture’ for 
straight core is sharp sand 7 parts, 
molding sand % parts and flour 1 
part. Also at of the modern core 
hinder advertised in FOUNDRY can be 


the 


Substances 


used with confidence and manu- 


such will be 


facturers of 


pleased to furnish directions as_ to 


their use 
Desires Babbitt Metals 
We would like formula for a bab- 
hitt metal suitable for high speed 
bearings. 


An alloy suitable for the work out- 
lined follows: Tin 91 per cent, copper 
1.50 per cent and 4.50 


antimony per 


cent, 


108 


No Deoxidizer Needed 


We send for your inspection a frac- 
tured casting exhibiting stains and dis- 
being homo- 
geneous as we expect. The alloy con- 
sists of about 83 per cent copper; 4 
per cent tin; 6 per cent lead, and 7 


colorations, instead of 


per cent zinc and it is melted in cru- 
cible pit-type furnaces using hard coal 
as the fuel and equipped with a blow- 
Each pot holds 185 
metal and we expect 5 heats per day. 


er. pounds of 
In charging, a double handful of glass 
is first put in, followed by 15 pounds 
of turnings having powdered charcoal 
liberally mixed therein. The gates and 


ingots with another dose of charcoal 
are next added, so when the pot is 
full there is about 2 inches of char- 
coal on top of the metal. THe tempera- 
ture of the metal coming from the 
furnaces is from 2240 to 2280 degrees 
Fahr., and we chill a little before 
pouring, adding from 2 to 4 pounds 


the veight of 
poured, About 3 


of gates according to 
the 


ounces of phosphor copper is added to 


; 


castings to be 


each pot. 

Our answer has to be based solely 
on the appearance of a very small 
fractured surface of the metal, and 
judging by that our opinion is that the 


metal is over-deoxidized. 


A divergence from _ the formula 
might mean the ingot inself would 
fail to produce a homogeneous frac- 
ture. To decide this point, it would 
be well to first cast a fracture test 
bar, which is a bar 6 inches long 
and of rectangular cross section ; 


about 142 inches by 114 inches. Such 
a bar should be first nicked with a 
hack saw, then be broken at the cut 
to reveal the fracture. If this shows 
homogeneous, free from stains and 
discolored areas, the ingot itself is 
good. In melting for this bar it 
would be advisable to use just suf- 
ficient charcoal with a little glass to 
matt it together and hold it on the 
metal surface, and to omit the phos- 
phorus entirely. We suggest that no 


charcoal be mixed with the turnings 
to avoid the possibility of entangle- 
ment of charcoal beneath the surface 


of the molten metal, where it is harm- 


ful, instead of being a benefit. Also 
the phosphor copper might be reduced 
to 2 ounces instead of the 3 ounces 
now used. Too much deoxidizer is 


just as bad, as too little. Red brass as 
given needs no. deoxidizer. 











Bill Hands Advice To a Foreign Visitor 


BY PAT DWYER 
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HEN in the course of human 
events some good natured 
citizen started a movement 


for the Saturday half holiday he prob- 
ably thought he going to con- 
fer a favor on hard working humanity. 
In his mind’s eye he saw the toiling 
masses worn to a frazzle after the 
weekly grind for the elusive dollar and 
he thought quite properly that a half 
broken 
with a 
and 


was 


restore the 


the toilers 


would 
down imbue 
fresh supply of pep and energy 
send them forth on the first of the 
following week full of the old 
do-or-die spirit that would enable them 
to hold the beak on the grindstone for 


day’s rest 


cells, 


good 


a week without a whimper. I don’t 
know how the theory works out with 
others, but I do know that in my own 
ease I get no rest on Saturday after- 
noon. You may say a change is as 


eood as a rest, but there are changes 


and changes. 
The efiiciency expert who presides 
over our modest domicile apparently 


thinks she married a lineal descendant 
of Hiram of Tyre, a cunning artificer 
The 


were it 


as- 


metals. 
flattering 


and other 
sumption would be 
not for the fact that through a subtle 


form of hypnotism I am forced to live 


in brass 


up to her estimate. I am 
supposed to be a plumber, a 


glazier, a bricklayer, an elec- 






trician, a carpenter, a paint- 
hanger, an in- 
winter, 


er, a paper 
terior decorator in 
and a landscape gardener in 
ummer. Up to the present 


| have not been requested 
to essay the role of a chim- 
y sweep, but I think I 
hould experience no diffi- 
ulty in passing an examina- 
coal 


ney 


tion as a fireman, a 
wheeler or an ash 
the meek and 


will fight if 


passer. 
Even lowly 


vorm <= 





pushed 


Nf. Bre Sou 


Kioorgs 
Savey 


peas Sool ay 


a)? 
AYA, 


I am willing—well not exactly willing, 
but you know what I mean—although 
I work like a galley slave all Satur- 
day afternoon, I will do no work on 
Saturday night. A man has to 
vote some time to improving his mind 
instructive Last 
night I had settled 
down to extract some mental nourish- 
ment from the early edition of the 
Sunday paper when Bill came in and 
parked himself on two chairs. 
said he, “I had a funny ex- 
perience lately. I had the 
other day from a British foundryman 
who is thinking of coming out next 
September to attend the international 
convention of foundrymen in Detroit. 
I don’t know this man personally, but 


de- 


reading. 
just 


with 
Saturday 


some 


“Say” 
a letter 


we have some mutual friends and on 
the strength of this 
wrote me for advice on the equipment 
for the Ap- 


parently he discounted the stories told 


connection he 


necessary expedition. 
by returning compatriots and with true 
British 
cure impartial, first hand information 
the He 
he always had cherished an 
shoot- 
proposed to combine busi- 


his trek 


conservatism he wanted to se- 


from one of natives. wrote 
that 


ambition to do 


me 
some big game 
ing and he 
with across 


ness pleasure in 


2? 
\ 
& 
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the prairieS, or he inquired, should he 
say savannahs? His time was limited 
but he intimated that if he could 
pot a buffalo or two or maybe a 


grizzly bear he would be content. He 
rather fancied, you know, that he could 
secure a guide to show him about and 
incidentally prepare the skins for ship- 
ment. 
“At 
opinion 


the 
kidding, or as 


first I inclined to 
that he 
he probably would have said, spoofing 
me. Perusal of the remainder of 
the letter left guessing. He 
he only would be here for about 
and 


was 
was 


me said 
two 
that 
in addition to spending a week in De- 
troit 
side trips to some of the neighboring 
towns, Pittsburgh, Milwaukee, Salt 
Lake City, Birmingham and New 
Orleans. Probably he figured he could 
Balti- 


and 


weeks casually intimated 


he probably would make a few 


see enough of the other hamlets 


more, Denver, San _ Francisco 
Washington while passing through on 
the 


covered 


train or from the rear end of a 


wagon. In a_ postscript he 


begged me to furnish him with an 

estimate of the cost journey and in 

formation on any other points I con 
sidered of general interest 

“Never” says brave Bill “Shall it 

be said of me that I turned 

a deaf ear to the ery for 


assistance or refused to lend 


a hand to a brother in dis- 


tress. Little Rollo, the boy 
scout has nothing on me 
) when it comes to the per- 
| formance of at least one 
kind act a day. If this fel- 
low member of the ancient 


and honorable guild of iron 
founders relied on me to give 
him the inside dope, the ab- 


solute low down on the 





ge- 
ography of this country, the 
flora and fauna and the 
habits and customs of the 





nto a corner and although 


IMMIGRATION 


INSPECTORS WERE EARLY ON 


109 


THE JOB 


natives, I determined to 
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show him that his confidence was not 
misplaced. I enlisted the assistance of 
the beautiful young gum chewer who 
languidly performs on the keys of the 
office typewriter and between us we 
turned out a fairly comprehensive 
tourist’s guide to North America.” 
Here Bill dragged a bundle of 
papers from an inside pocket and after 
thumbing through them for some time, 
with many a muttered exclamation 
on the manner in which papers get 
mixed up, he handed me a carbon 
copy of the extraordinary document. 


Great Lakes District 
Second day of the 


Snow Moon 

Dear Sir: 
Your. recent’ esteemed 
favor per packet BEREN- 


GARIA received and contents 
duly noted. The overland 
mail was delayed a few days 
owing to a slight mishap to 
the stage coach coming over 
the Appalachian mountains, 
a range of rather steep hills 
a few miles to the east of 
here. A marauding party 
of the Iroquois hemmed the 
party in a narrow defile, but 
fortunately after a few 


(i & 
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mals that roam in the vicinity. In a 
similar manner Bear mountain on the 
Hudson route has received its peculiar 
appellation. 

Banks are few and far between and 
I suggest you provide yourself with 
a money belt and sufficient gold to de- 
fray necessary expenses. The com- 
mon people carry on most of their 
transactions by barter and exchange, 
but gold usually is accepted at par 
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rifles to shoot the ball from hole to 


hole. Friendly little arguments are 
settled off hand and the victims are 
planted (buried) right on the course 


to serve as additional bunkers. The 
style of play undoubtedly has _its 
merits, but the number of bunkers 


increases to such an extent that usu- 

ally the club finds it necessary to lay 

out a new set of links each season. 
Caddies are hired by the bunch usu- 





in the principal settlements. The ally half a dozen assorted sizes to 
leading men may be a trifle uncouth the bunch. The mortality is fairly 
but they are strictly honest and taci- high especially during tournaments 
turn and will ask no embarrassing when the interest is keen and a large 
questions. So long as you have the number of players are going around 
goods, an American colloquialism for the links-at the same time. Peevish 
the tin, they do not care how you gentlemen instead of crying “Fore,” 
came by it. calmly shoot any caddy who happens 
The fare from New York to Detroit to intercept their wobbly line of 
vision. The player who loses 
Fine Seor one of iia aaiin in this 
Ya See We JOury on manner promptly retaliates 
Dont use by shooting another caddie. 

tn STiKs . " 
S Preferably he selects one 


- * Punt 
> 
\ . 
© 2 <G 
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of the caddies belonging to 
the party of the first part, 
but if none of that bunch is 
available, he shoots the near- 


est caddie in sight. In this 
manner the score is kept 
even and no one player gains 
any undue advantage. A 


special column is provided on 
the score card,to chronicle 
the mortality list. A cad- 








> 
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day’s siege a band of cow- Lice 4 
boys, dauntless heroes of the ORIGIN 
plains, came to the rescue and the re- 


Oo! 


mainder of the journey was unevent- 
ful. 
The pass always is regarded as 


dangerous in the winter time, but since 
the Indians invariably migrate to 
their northern hunting grounds in 
summer, you probably will be unmol- 
ested when you come through about 
the time of the harvest moon. 

Your heavy bore 30.30 probably 
will be sufficient in the way of fire 
arms supplemented of course by a pair 
of the regulation type army revolvers. 
The native North American usually 
carries a long knife stuck in a boot top 
for close fighting, but since the neces- 
sary skill only may be acquired by 
long practice, it may be as well if you 


omit the knife from your kit. 

I have heard that New York is 
quite some town, as we say out here, 
and you will experience no difficulty 
in finding a suitable inn in which to 
put up until the train is ready to 
start for the settlement of Detroit on 
the straits of the Mackinac. An al- 
ternative route which you might take 
if time permits, is by flat boat up 


the Hudson to Albany and thence by 


narrow gage canal to Buffalo. Con- 
siderable traffic is carried on the lake 
which parates Buffalo from Detroit. 
Wind and weather permitting, you may 
be in position to secure passage on 
a boat between these two trading 
posts. 

The main advantage of the water 
route, particularly on the river and 


canal is that 
game country. 
the animals cor 


passes through the big 
In the early morning 

down to drink and 
you should have trouble in secur- 
ing a presentable bag. Your fellow 
travelers will be glad to assist you in 
every way, even to the extent of help- 
ing you to hold the bag. Buffalo, as 
of course you are aware, owes its 
name to the vast herds of these ani- 


no 


THE 


is about $35 


(about seven pounds) bu 
in addition there is a charge of about 


$3.75 (15 shillings) for a shake down 
each night and a gratuity of one 
shilling for the blackamoor who does 
the charring on the train.  Indiffer- 
ent meals may be secured at many 
of the wayside stations for 75 cents 
(3 shillings). Some of the more pre- 


tentious trains carry portable kitchens 


where one may secure a fairly satis- 
factory meal for about $3 (12 shill- 
Ings). 

At the Book-Cadillac, a hostlery in 


Detroit and named as you readily will 
perceive in commemoration of th 


founder of the place Sieur Anthony 
de la Mothe Cadillac, satisfactory 
room and meals may be had for $12 
(2 pound 8) per diem. You may pre- 
fer to camp within easy riding dis- 
tance of the town and furnish your 
larder from the proceeds of the chase. 
Many of the inhabitants of Detroit 


and other American towns depend al- 
together on their shooting irons for a 


livelihood. They are popularly known 
as gun men. They are held in consid- 
erable esteem and when their period 
of activity is over, their declining 


na- 
the 


comfortable in 
maintained at 


vears are mad 
tional institutions 
public expense. 


It is scarcely nec ssary to point out 
that you need not burden yourself 
with evening clothes. Two or three 
plain business suits, a lounge suit 
for moments of relaxation around the 
camp fire, a hunting suit of stout 
corduroy with leggings and _  deer- 
stalker hat, and a golfing suit with 
the necessary accompaniments will be 
sufficient to see you through. Golf 
has not yet invaded the far west 
where is regarded as too effeminate. 
In one or two places a variety more 


traditions of the 
introduced. The 


and Winchester 


the 
been 
revolvers 


with 
has 


ise 


in keep 
country 
players 


ing’ 
on 


SPORTING TERM “SHOOT THE WHOLE 


die who survives three games 
WORKS” jis presented with an illumi- 
nated address and is considered exempt 
from further service. In some of the 
more exclusive clubs a positive rule 
forbids shooting caddies while stand- 
ing or sitting. They must be taken 
on the wing if the score is to stand. 
The manner of playing may be con- 
sidered a trifle crude among eastern 
golfers, but western players are great 


sticklers for etiquette and their sens¢ 
of honor cannot be impugned with im- 
punity. 

Probably you will have neither 


the time nor the inclination to enjoy 
a few rounds on one of these western 


golf courses, but we have been told 
that a few enterprising gentlemen 
have laid out a fairly satisfactory 


links in the vicinity of New York and 
you may have an opportunity to play 


a few holes during your sojourn in 
that city. 

“Do you mean to sit there,” I said 
“and tell me that you actually sent a 
document of that kind across. the 
ocean to a trusting citizen of the 
great British empire? If he ever 
comes to Detroit he will not waste 
any time hunting for buffaloes. He 
will do some intensive ground and 
lofty hunting for a lad of about your 
size and if he fills your hide wit! 
buck shot you will not have a les 
to stand on literally or figuratively 
If you have any desire to prolons 
your ill spent life you will take th 
advice of a disinterested friend an 


buy a one way ticket to Timbuctoo or 
Honolulu some time before the foreig 
delegation is due to land on Plymout! 
Rock or thereabouts. Why didn’t yo 
tell the man the ghastly truth about 
the attempting t 


country instead of 
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fill him full of that piffle about domes- 
tic and outdoor sport? Why did you 
not tell him that the country is an 
arid desert? Why did you not warn 
him to bring a supply of invigorating 
beverage to prevent him from dying 
of thirst? Why—” 

“Why my jolly old egg” said brave 
Bill. “Where do you get that burn- 
ing desert stuff? Haw! Have you lost 
your eyes, me lad? This fair land 
may not be flowing with milk and 
honey, but certainly any droughty 
person with the wherewithal who pre- 
fers other mediums for slaking his 
thirst is in no imminent danger of 
drying up and blowing away. Even 
if the apology for a law is enforced in 
this country, you seem to forget that 
an excellent ferry service is in opera- 
tion 24 hours a day on the narrow 
river which separates Detroit from 
the malt and spirituous territorg on 
the opposite side of the river. 


“That reminds me, I had a letter 
the other day from a Canadian 
foundryman who wanted my opinion 


on some changes he proposed making 
in his cupola. He said that his pres- 
ent cupola lined to 40 inches is re- 
duced to 30 inches above the charg- 
ing door. The stack extends 14 feet 
above the roof and is tapered gradu- 
ally until it is only 15 inches diam- 
eter at the top. The tapered section 
is in bad condition and he proposes 
to replace it with a straight section 
the same diameter as the remainder 
of the shell and extending 5 feet 
above the roof. The present charging 
door is 3 feet above the floor and he 
is thinking of lowering it 18 inches. 
“I wrote him that while small 
tacks on top of cupolas are fairly com- 
mon in Europe they rarely are seen on 


\merican foundries. In fact they 
mly are found in places where the 
fire insurance people have _ insisted 


mn their installation. Usually a found- 
ry cupola a position where 
the sparks and flame, especially near 
he conclusion of a heat, do not con- 
stitute a menace to surrounding prop- 


Under these conditions a short 


occupies 


rty. 
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roof is_ sufficient. 


the 
Ordinances covering fire hazards vary 


stack above 


in different communities. I advised 
him to consult the fire chief or some 
other competent authority in his city 
before definitely planning the height 
of the proposed stack. 


“In some parts of the city 5 feet 
will be ample. In others 5 feet may 
be acceptable provided the top is 
equipped with a hood or spark ar- 
rester. In restricted districts the 
stack may have to be carried much 
higher and also equipped with a 
hood and a screen. Primarily I be- 
lieve the object in restricting the diam- 
eter of the stack above the charging 
door was to economize in the number 
of bricks. However, that is only a 
minor consideration with a short stack. 
A single wall of brick is all that is 
required above the door and if this 
wall is properly built and supported 
on an angle iron it will last for many 
years. 

“The proposal to lower the charging 
door is highly commendable. The ex- 
act height will depend on the meth- 
od of charging. If the material is 
charged directly by hand from piles 
of stock on the floor, the door sill 
should be flush with the floor. If the 
material is stored on low cars, the 
door sill should be no higher than the 
tops of the cars. Where a charging 
machine is employed the door sill 
also is flush with the floor. In fact 
this style door is the most convenient 
for any style of charging. I sug- 
gested that if he was not limited by 
an arbitrary position of the charging 
floor he might raise the floor until it 
is flush with the present door sill. If 
that is impracticable he might ex- 
tend the door opening downward un- 
til it is flush with the floor. A dis- 
tance of 10 feet above the sand bed 
will serve just as satisfactorily as the 
present 13% feet. 

“T think” said Bill “You have our 
English friends all wrong. They 
don’t need glasses to see a joke. Listen 


One of my friends had one of these 
lads working on his farm last year. 
- co 


111 
He was a quiet, easy going lad who 
hated to get up in the morning. 
One morning before daybreak my 


friend called him to go out and feed 
some oats to the horses. ‘I say old 
chap’ said the helper ‘Are they wild 
oats?’ ‘Certainly not’ said the farmer. 
‘What are you talking about?’ ‘Well if 
they are not wild’ countered our hero 
‘Why the devil should I go creeping 
up on them in the dark?’” 


To Standardize Drawings 

The American Engineering Stand- 
ards committee has launched a 
gram of standardization of drawing 
room practice, following the unani- 
mous recommendation of a representa- 
tive conference held in December and 
attended by individuals representing 48 
professional and trade associations, en- 
gineering and manufacturing 
concerns. One of the important items 
to be considered is the size for draw- 
ings. Besides the of draw- 
ing sizes, the program adopted by 
the conference contains mainly the 
following items: classification of and 
corresponding nomenclature for draw- 
ings in accordance with their pur- 
pose; method of representation of the 
subject, as, for example, the arrange- 
ment of views and sections; indica- 
tion of dimensions and tolerances; in- 
dication of surface or finish; symbols 
representing in a diagrammatical form 
of certain elements of construction, as 
threaded parts, gears, etc.; the ar- 
rangement of drawings as to border- 
line, title, notes; indication of changes 
and revisions, method of folding, 
the kind and size of lettering, 
and symbols; scales of reduction or 
enlargement; sizes of filing cabinets; 
drafting equipment and tools; specifi- 
cations for materials to be used for 
drawings. 

The work will be carried 
large sectional committee on which 
all interested groups will be repre- 
sented, under the sponsorship of the 
American Society of Mechanical En- 
gineers and the Society for the Pro- 
motion of Engineering Education. 
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question 
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figures 
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BLOOD MAY 


BE THICKER THAN WATER, 


Leave Bs. — 
Ticn er 
BUT THE REAL OLD CEMENT IS SOLD IN BOTTLES OVER THE BORDER 














PART V 


Sand, Loam or Sometimes a Row 
of Wood Strips Is Employed 
in Lieu of a Sec- 
ond Sweep 


N THE vertical spindle work previ- 
ously discussed the various 
of the mold were all swept 
arately. While the 
practice in the majority of cases many 
manner. 


parts 
sep- 
this is standard 
jobs are made in a different 
Molds for many cylindrical 
readily are preparing what 
may be termed a pattern 
and using this to define the shape the 
mold must take. This method usually 
thicknessing. It is 
applied to that 
probably to a 
those 


castings 
made by 
temporary 


is referred to as 
made in 
extent 
but its 


molds are 


sand greater 
than to 


application in 


made in loam, 


loam molding is not 


less important. 


Sweeping a thickness has many ad- 


vantages where the method can be 
used satisfactorily. It reduces the 
amount of tackle required and dis- 


penses with the necessity for turning 
the risky 
formance in 


cope, a somewhat per- 


some cases. A more 
important feature, particularly with 
that i 
for plate 

Apart from this con- 


thickness of 


large molds is working 
only required 


instead of two 


space 1S 
one building 


sideration a regular 


metal is assured and there is less 
likelihood of error in the diameters 
of large molds. While it cannot al- 
ways be said of this method in its 


application to sand molding that what- 
ever thickness is applied to a mold 
corresponds to the thickness of metal 


in the resulting casting, there is more 
likelihood of reliable castings where 
loam molds are employed. 


Methods of Application 


The cylindrical casting shown in sec- 


tional elevation in Fig. 27 will be 


familiar to those who have had any- 
thing to do with steel castings for 
blast furnaces. It forms part of the 
bell mouth. It is a plain casting with 
no subsidiary projecting sections apart 
from the flange, but its diameter is 


considerable and the thicknessing 


method usually is employed, if for no 


other reason than that it limits to a 
minimum the amount of floor space 
needed. A swept mold is the most 
economical for producing the casting. 
No other method can compare with 
the thicknessing method for correctly 
defining the shape of the core and 


that primarily is the reason for using 


it to explain the principles of the 
method. 
Pattern work necessary is of the 


simplest character. To the uninitiated 


CASTING SHOWN IN 
ELEVATION 


HOPPER 
SECTIONAL 
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FIG 27 





not be quite as simple as it 
appears; therefore some 
it may be helpful. Two 


not imperative, but it is better to make 


it may 
reference to 


sweeps are 


two rather than prepare a thickness- 
ing sweep and make it up with separ- 
ate pieces to form the mold sweep. 
This frequently is done in the manner 
shown in Fig. 31, but it is not al- 
together satisfactory. The cost of 


preparing two sweeps is a 
minor consideration for such a job. 
The 
Fig. 28 gives greater rigidity in use 
than other 
double point of contact with the spin- 
dle. The profile is 
the flange 
bottom. 


separate 


framed mold board shown in 


forms and provides a 
shaped to include 
the 


pro- 


print at 
print is 


and form a 
Sometimes no 
vided and the core is located by meas- 
urement, usually by gage 
stick the thickness. A 
print not only is more convenient, but 


means of a 


cut to metal 


it ensures a more accurate setting. 
The sweep for thickness shown in 
Fig. 29 is similar with the exception 
that the profile follows the _ inside 
shape of the casting. The difference 
between the two sweeps at the profiled 
edges corresponds to the sectional 


shape of the casting. A stick 
for the diameter is not really essential 
where the made to fit 


against the spindle though one usually 


gage 


sweeps are 


is supplied. 


The working face of the sweep 
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Applying 
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usually is reinforced with hoop iron 
in the manner shown in Fig. 30. The 
thin iron is screwed to the face of 
the sweep and made to coincide with 
the profile. This is done because the 
coarse, gritty texture of the loam, 
especially that used for steel, wears 
wood away rapidly. 

The building plate for the mold 
should be large enough to allow for 
at least 12 inches of brickwork at the 


largest diameter, especially if the 
casting is to be poured above the 
foundry floor without any support 


other than that provided by gaggers 
or rods on the building rings. If the 
mold is built in a pit, a practice gen- 
erally adopted for large molds where 
facilities are available, the thickness 
of the brick work can be reduced ma- 
terially, because sand that is rammed 
around the outside of the mold gives 
the support to the brick 
wall. 


requisite 


Setting the Sweep 


A substantial 4-inch spindle should 
be used. Fig. 28 shows a sectional 
elevation of a built mold and the gen- 
eral arrangement for sweeping it. 
Only one spider is shown, but obvi- 
ously greater rigidity is secured by 
using two. The setting of the sweep 
is simplified by accurately cutting it 
to fit against the spindle used. The 
clearance from the building plate 


should only be 1 or 2 inches and the 
width of the bearing in the print need 
not be more than 9 inches. 

Actual building method 
differ because the metal to be 
is steel, but a more refractory loam is 
necessary, particularly that which 
forms the face of the mold. The 
bricks should be kept at least one 


does not 


cast 





























REINFORCEMENT FOR CUTTING 
FIG. 31—EXTENSION FOR THE 
SWEEP 


FIG. 30 
EDGE 


inch clear from the face and a good 


margin of open loam interposed be- 
tween adjoining _ bricks. Building 
rings are introduced as the building 
proceeds, but where the mold is to 
be cast in a pit, they are not re- 
quired. Incidentally it may be men- 
tioned that though connecting webs 


between the flange and the body are 


not so necessary in this instance as 
they are in others, they usually are 
cast on. These webs usually are 
about %-inch thick and consequently 
they solidify first after the job has 
been cast and thus hold the flange in 
its correct relation to the remainder 
of the casting. The webs are knocked 
off the casting in the cleaning room. 
Where webs are necessary, provision 
must be made in the brickwork for 
their reception. A dried mold is not 
essential, but the surface loam should 
be stiff before any attempt is made 
to apply a thickness. 

The thicknessing sweep may be at- 
tached to spiders and secured to the 
spindle as shown in Fig. 29. The 
space between this sweep and the face 
of the mold corresponds exactly to the 
sectional thickness of the metal re- 
quired in the casting. It should be 
checked before use for verification. 


Apply The Thickness 


the face 
temporary 
core may 
prefer sand 


This thickness 
of the mold 
pattern against which 
be built. Some molders 
while others favor a plastic loam. 
Choice of either sand or loam to a 
great extent depends upon the shape 
and size of the particular job. In 
this instance a plastic loam will hold 
its shape better than sand while being 


swept on 
serves as a 


the 
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FIG. 38—CORE IS BUILT 
swept against the face of the mold. 
Parting sand is dusted over the sur- 
face of the mold, not because it really 
is required as a parting medium, but 
because it will ensure a clean face 
after the thickness has been removed. 
If the loam has been swept smooth 
and allowed to become quite stiff 
before the thickness is applied, a 
joint will be formed without the aid 
of parting sand. However, parting 
sand facilitates the stripping of the 
thickness and for that reason its use 
is advisable. Some time must elapse 
after the thickness has been swept 
before the core is commenced. Some 
molders prefer to leave the thickness 
to stiffen naturally, but a portable 
fire or some other apparatus for arti- 
ficial drying introduced into the mold 
is helpful in hastening the drying 
process. 

The core is built upon a substantial 
lifting plate with convenient staples 
cast in as shown in Fig. 32 and with 
short dabbers cast on the face to 
carry sufficient loam to form a bear- 
ing. Loam then can be applied to the 
print and the plate bedded into it. 
Building the core is a_ straightfor- 
ward job, where ordinary precautions 
are taken and where the bricks are 
kept about 1 inch clear of the pre- 
pared face. Some molders sweep the 
top of the core flush with the top of 
the mold as_ indicated in Fig. 22. 
Others prefer to build higher than 
the top to form a print as shown in 
Fig. 33. The second method some- 
times is used, not of course with the 
idea of setting the core but for locat- 


HIGHER THAN THE 


WALL. FIG. 34—COVER CASTINGS 
ing the cover. Generally a flat top 
will suffice. There is no difficulty in 
locating it. Any straight sweep will 
do to finish the top of the core. If 
considered advisable the cover may be 
made on the job before it is placed in 
the oven, but a sufficient drying time 


must elapse before this is attempted. 
Runners and Risers 


After parting sand has been dusted 
over the top, a substantial covering 
of loam is applied and a suitable cover 
plate with short dabbers is claywashed 


and bedded down on the loam. Pro- 
vision must be made in the cover 
for runners and risers. After the 


building is completed the mold is 
placed in the oven and partially dried. 

Many molders prefer to strip the 
molds while they are partly green and 
there is much to be said in favor of 
this method. Cleaning is facilitated, 
but more care is needed. The point is 
immaterial and only represents in- 
dividual preference. After the mold 
has been dried sufficiently to com- 
mence stripping and after the position 
of the cover has been marked at a 
number of points on the circumfer- 
ence to insure its correct replacement, 
the cover is lifted. The core then can 
be lifted and the thickness stripped 
from the face of the mold. Usually 
some hand finishing is necessary, but 
apart from this, core, mold and cover, 
only need the application of a facing 
paint to complete them for final dry- 
ing. A refractory wash consisting of 
silica flour and China clay, to which 
some graphite may be added and suf- 
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ficient water to give it the consistency 
of paint will answer the purpose. The 


parts may be assembled in open 
formation for final drying. They are 
kept apart by a number of bricks 


placed on the bearing to support the 
core and similar supports are placed 
on top of the wall to support the 
cover. This method involves a min- 
imum of space and does not materially 
affect the drying time. As soon as 
the parts are dried thoroughly they 
can be assembled and the mold pre- 
pared for the metal. 

Another form of cylindrical casting 
for which this method of molding ad- 
mirably is adapted is shown in Fig. 
34. It represents one form of cover 
required for many different types of 
machines. It may be cast with the 
flange either up or down, but since 
casting the flange down involves the 
greater lift, the general practice is to 
make this casting with the flange up. 


Lifting Staples 


In principle the method of prepar- 
ing the mold is identical with that al- 
ready explained with the single ex- 
ception that invariably the core is 
lifted as part of the cover. For this 
purpose a guide as illustrated in Fig. 


35 is swept on the mold. It will be 
noted that no building rings are 
shown. They are not necessary in 


this case for casting above the floor, 
but the brickwork should be substan- 
tial. After the mold is swept the 
thickness is applied in a manner sim- 
ilar to that previously described. Fig. 
36 shows the thickness swept in posi- 
tion. 

In building a core a lifting plate and 
building rings are necessary because 
of the shape to be lifted. A part 
sectional illustration showing a method 
is indicated in Fig. 37. Here it will 
be noted that the largest plate is pro- 
vided with the necessary lifting sta- 
ples. The other supplementary plates 
are secured simply with bolts or 
wedges so that the main plate takes 
the weight of the entire core. In 
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making ring plates of this character 
it is advisable to incorporate a 
of wrought iron or steel rods 
to the outside edge. These rods after- 
ward may be bent to the curved shape 
of the mold and thus assist in sup- 
porting the brickwork of the core. 


row 


close 


Staples or bolts long enough to pro- 

the cover plate that 
be secured properly should 
cast in the main lifting plate. 
Building plates are introduced and se- 
cured at the levels until 
finally the top is reached where a sub- 
stantial covering of loam is applied 
and where the cover plate is bedded 
down firmly and bolted. The as- 
sembly then is ready for drying. In 
this instance the core is lifted and 
placed in the oven. The thickness 
then is removed and the mold face 
finished and painted. After a thorough 
drying the mold ultimately is pre- 
pared for receiving the metal. 


ject above so 
they may 


be 


necessary 


Wood Thickness Strips 


One other method of thicknessing 
loam cores is not common, but pre- 
favorable features in certain 
cases where it is not expedient nor 
advisable to use a strickle. Occasion- 
ally when a number of cylindrical 
castings are required it is considered 
more profitable to make a wood pat- 
tern than either to sweep out a core 
or form a sand pattern. This is 
certainly the case with standard work 
even if an interval of months elapses 
between the completion of one order 
and the beginning of another. 


sents 


In marine shops it is customary to 
strike a number of cylindrical pat- 
terns for circular When 
a barrel of the exact required diame- 
smaller sized 
with lagging 
new 
old 


a re- 


condensers. 


ter is not in stock a 
barrel will be made up 
In nearly all 
sand pattern is preferable to an 
pattern that is made up to 
quired size and which may be ellipti- 
the ex- 


rood. 


strips. cases a 


cal unless construction is 
ceptionally With an elliptical 
pattern and a core swept on a spindle, 
the metal will not be of uniform thick- 
A difference of 1/16-inch in the 


ness. 

metal thicknes may not affect a 
thick casting, but it is objectionable 
where the metal is %-inch or less. 


Where wood thickness strips are ap- 


plied any variation from a true circle 


in the mold will be reflected in the 
core, thus insuring a uniform metal 
thickness in the wall of the casting. 
Another advantage of the method is 
that internal prints necessary to sup- 
port branch cores or any number of 
facing strips, can be located more 
easily than on a swept core. The 


mold itself may be made in dry sand 
and dried either in the stove or with 


md 
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FIG. 38—A THICKNESS STRIP WITH 
coke braziers or gas in the foundry 
floor. When it is thoroughly dried 
the patternmaker prepares the thick- 


ness strips. 


Parallel strips of the required 
thickness of the metal and 2 inches 
wide are made. Wider strips will 


have to be shaped concave and con- 
vex on the inside and outside re- 
spectively. A simple calculation de- 
termines the number required for the 


full circumference. Supposing the 
cylinder diameter is 6 feet, the cir- 
cumference is 6 x 3.1417—18.8502 feet 
or 226.2024 inches. Therefore the 
number of 2-inch strips required is 
226.2024—2—approximately 113. A 


considerable quantity of lumber is 
necessary, but the cheapest grade is 
suitable and the patternmaking cost 


is not much greater than where a 
strickle is made. 
With this method of applying a 


thickness it is good practice to build 
the pattern with a loose top flange. 
This flange then is allowed to remain 
in the mold where it gives support 
to the thickness strips, each of which 
as shown in Fig. 38 has a cross piece 
which forms the shoulder, nailed to 
the top end. Fig. 39 is a cross sec- 


SHOULDER NAILED AT THE TOP END 
tion of the mold thicknessed and with 
part of the core built. A bottom print 
is provided for the location of the 
core after it has been baked. It is 
necessary to allow the core to stiffen 
before drawing the thickness 
strips. 


up 


Eastern Foundrymen 
Hold Election 


Fifteen past presidents of the New 
England Foundrymen’s 
were guests at the 
held recently at the 
Boston. More than 100 
part in the election of officers for 1926. 
The elected: H. P. 
Blumenauer, Arcade Malleable Iron 
Worcester, Mass., President; H. 
S. Chaffee, Builders Foundry, 
Providence, R. L, president; 
George H. Gibby, Gibby Foundry Co., 
East Boston, Mass., treasurer; Fred 
F. Stockwell, Barbour-Stockwell Co., 
Cambridge, Mass.., 


association 
meeting 
club, 


annual 
Exchange 
members took 


following were 
Co., 


Iron 
vice 


secretary. 


The past presidents were presented 
a memento. The new president out- 
lined the scope of work for the new 
year. 
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FIG. 39—-SECTIONAL VIEW OF THE MOLD 


THICKNESSES WITH PART OF CORE BUILT 





Patternmaker Finds 


Special 


Clamps 


Valuable 


By Walter C. Ewalt 


OLDING tools, which have been 
H described in previous articles in 

the FouNprRY, also should in- 
clude G clamps, which are shown in 
Fig. 1. The frame and the screw 
of this clamp are made of malleable 
iron, although in some small sizes the 
screw is made of steel. The inside 
edge of the frame or body has a wide 
flange and the outside edge is beaded. 
Ribs also are placed in an angular 
position to further strengthen the 
frame. This additional strength is 
necessary because the distance from 
the center of the screw to the body 
is 3% inches; in shop terms the dis- 
tance between the center of the screw 
and the body being called the reach. 
This clamp may be obtained in vari- 
ous sizes namely 3, 4 and 6 inches, 
the sizes referring to the number of 
inches of work which may be clamped. 
The screw is termed a thumb screw, 
due to the wings which extend out- 
ward and form a convenient and easy 
way of turning the screw with the 
thumb and finger. An automatic ad- 
justable small malleable casting, lo- 
cated at the other end of the screw, is 
fastened loosely to the ball at the end 


of the screw by simply hammering 
four prongs over the ball. These clamps 
are adapted for use in small and 
narrow places and where it is im- 
possible to place the ordinary hand 
screws. Due to the small surfaces 
presented by the anvil of the frame 
and the end of the screw, it often is 
necessary to place blocks of wood be- 
tween the anvil and the end of the 
screw, and the work, so that the work 
will not be marred or spoiled. 

When gluing large pieces of wood, 
beam clamps are used, several styles 
being shown in Fig. 2. One type has 
an eccentric lever handle and _ the 
other a screw handle at the fixed end. 
The beam or bar of the eccentric 
style is in the form a U-bar and the 
screwed style is an I-bar. The mov- 
able jaw is set instantly and holds 
the work firmly, while the fixed jaw 
is adjustable slightly, conforming to 
the work. When the work is placed in 
the clamp the movable jaws are 
moved up as tight as possible, the 
clamp being tightened further by mov- 
ing the handle or lever. This style of 
clamp is convenient for handling and 
is quick acting, the sizes ranging from 














Fig. 2 











Fig. 1—The G Clamp. Fig. 2—Lever and 
Screw Clamp 


12 to 60 inches. A number of other 
styles of beam clamps are used for 
the same purpose, these sometimes 
being made in larger sizes. 

Often a patternmaker provides him- 
self with a number of clamps similar 
to staples and range from 11-inch up. 
These clamps are made of % spring 
steel and are used on delicate work, 
as shown in Fig. 3. Various other 
clamps placed on the bench are some- 


times used among which are the 



























































a Fig. 4 





Fig. 6 








FIG 3--SPECIAL CLAMP MADE OF SPRING STEEL. FIG. 4—A SCREW BENCH CLAMP. 
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FIGS. 5 AND 6—TWO AUTOMATIC CLAMPS 
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Fig. 8 
Anale 
Pec! | AT en 
Fig. 7 — | | ——s Fig. 9 
Marking Blocks Saree — 
> F* . Fig. 10 - 
FIG. 7—CARE SHOULD BE TAKEN IN THE CONSTRUCTION AND USE OF THE SAW HORSE. FIG. 8—A COMMON SCREW DRIVER 
FIG. 9 SCREW DRIVER FOR USE IN A BRACE. FIG. 10—METHOD OF GRINDING EDGES OF THE SCREW DRIVER 

screw bench clamp shown in Fig. 4 tion also is used in the construction Several sizes of screw drivers will 
and two automatic clamps in Figs. of the legs. The cross beam rests on be needed for inserting and removing 
5 and 6. The various uses for these the shoulders of the legs, as may be screws. These may be used by hand 
clamps may be seen easily in the seen by Fig. 7, and in addition, the and the brace, and are shown in Figs. 
illustrations. legs are set into the sides of the 8 and 9. The shape of the end which 

Wooden horses, commonly called cross beam. This makes the best pos- engages the slot of the screw is the 
saw horses, are shown in Fig. 7. sible construction, being light, strong particular thing about a screw driver. 
These are made in pairs and are and rigid. Many file or grind that end tapered as 
used to hold the material, which is The legs are made a trifle long and shown at Fig. 10A but if shaped as 
being worked upon, in a convenient are cut off afterwards. This is done shown at B it will not raise a burr 
position, the principal use being to by finding a straight place on the on the head of the screw and it will 
support a board when sawing. How- floor and blocking up the cross beam not slip out of the slot so easily. If 
ever, they are used in many other parallel with the floor keeping the legs the steel of the screw driver is tem- 
ways. They should be made light as at an equal angle on each side of the pered too hard, it will break when 
they are used in different parts of center line. A _ block with parallel leverage is applied. The right hard- 
the shop and as they should last a edges is placed against the inside of ness is that which may be filed with- 
long time, they must be constructed the legs and also at the ends, lines out damaging the file. If it is ground, 
as strongly as possible. The cross are marked and the legs sawed off to it is better to grind on the side of the 


beam may be made of 2 inch x 4 inch 
x 3 foot pine stock and the four legs 
of 1 inch x 3-inch pine. The 
should stand 24 inches high. 

neath the and 
are screwed to 


horse 
Under- 
near each 
the 
braces being into the 
half the thickness of the 
brace or %-inch. In this way the most 
of the strain or weight upon the 
horses is carried by the wood in the 
legs and much of the strain is taken 
away from the screws. This construc- 


cross beam 


end two braces 


legs, these set 


legs about 


these lines. This method of marking 


should be noted carefully as it may 
be applied to many jobs in pattern 
making. On large jobs, the horses 


are made longer by screwing, not nail- 


ing, a long 2 x 4-inch board on top 
of the cross beam. If the saw horses 
are made in this manner, some time 


is required and some one has to pay 
for them. For this reason they should 
be treated and cared for as other tools 
and they should not be sawed into or 


defaced with the chisel or other tools. 


emery wheel rather than on the face 
as there is not so much danger of 
grinding it hollow. This condition 
would thin the middle of the screw 


driver point and weaken it. A long 
handle is better grip 
may be had, consequently giving more 
leverage. A handy brace screw driver 
may be made from an old brace by 
welding a screw driver on it. It saves 
the time of inserting the screw driver 
bit into a brace every time it is used. 


desirable as a 


A greater average also may be secured. 


Welds Aluminum By Two Methods 


HE two distinct methods used 
in welding aluminum are the 
puddling system and the flux 


system. The puddling is done almost 
entirely without flux, using steel tools 
the formed. These 
tools are made of *% or % inch rods. 
pointed and curved slightly, 
and the other is flattened on the end 
like a paddle. 


to remove oxides 


One is 


Since the surface of a casting may 


from a paper read before the 
American Welding s0- 


Abstracted 
Boston section of the 
ciety 


By D. H. Miller 


warning, it is_ best 
to use a mold made either of plaster 
of paris the 
of 1 to 2, or a piece of copper shaped 
to fit the casting. 

Melt the metal along the break and 
scrape it out with the pointed tool, 
down to the bottom of the break. If 
the break is long, melt two or three 
inches at a time. After V’ing 
new metal is added keeping the base 
metal in a mushy state and the rod 
submerged so that the base metal and 
the metal fuse together. The 


collapse without 


and asbestos in ratio 


out, 


rod 


paddle helps in mixing the old and 
new metals by holding the torch over 
the metal while working it to the de- 


sired shape and place, preventing the 


paddle from getting too hot. The 
metal should be softened just enough 
to work it with the paddle, and the 
torch must be kept ahead of the 
paddle, returning occasionally to 
soften the metal until the part is 
scraped and finished level with the 
easting. This method is used until the 


entire weld is finished. 
The flux system obviates the use of 
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scrapers and paddles. It is not neces- 
sary to go to the bottom of the break 
to have a solid weld. If the cast- 
ing is heavy, the oxidizing flame may 
be used to spatter out a groove. This 
may be accomplished by melting the 
top of the metal and then placing 
the torch behind the molten metal, 
using a forward motion of the flame. 
This will cause the metal to fly out. 
The flame tip should be used and not 
the torch tip. 

The aluminum rod may be used to 
scrape out the groove if a neutral 
flame is employed, keeping the metal 
mushy enough that the rod will push 
it out easily. 

The flux is added by dipping the 
warm rod in it and placing the flux 
in the line of weld without melting 
the rod. The torch heating the base 
metal will cause it to melt and fuse 
together. Enough flux should _ be 
added that the metal flows freely, and 
the torch should not be held on one 
spot too long because the metal will 
fall through. Aluminum solidifies 
quickly and by removing the torch 
for a few*seconds, the danger of metal 


falling through may be averted. 
The welding should be performed 
quickly and made solid, hence a 


neutral flame and a good pressure of 
gas and oxygen should be maintained. 


ore Cast 


claimed for acast 


DVANTAGES 


iron house invented by Walter 

Macfarlane & Co., the Saracen 
foundry, Glasgow, Scotland, include 
durability, simplicity in design 
and speed of erection. The firm 
claims that the cost compares favora- 
bly with that of other systems. The 
pecial feature of the house is cast 
iron plates used for the outer walls. 
The exteriors are roughened to give 


them the appearance of rough cast, 
the outer surface is untouched by any 
tool, is extremely hard, and it is be- 
lieved w stand the corrosive effects 
of the at phere and last for an in- 
definite period if painted at intervals 
of seven o1 n years. The plates are 
upported on t iron standards and 
are fixed on inner side by a 
patented contrivance. No bolts. or 
screws are visible on the outer sur 
face. Overlapping arrangements for 
horizontal and vertical joinings in- 
ure weather proof walls. The cast 
iron plates are standardised and are 
ready at once for erection. It is b 
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In welding thin castings such as 
automobile crankcases and transmis- 
sion cases, the movements of the torch 
should be quick. Bring the torch 
close to the casting and start melting, 


add rod and flux at once, removing 
the torch momentarily and bringing 
it back again. A little of the flux 
should be added with the rod from 


time to time. By this means, the lump of 
metal formed gradually will level it- 
self. It is desirable for the weld to 
sink through in beads, but do not try 
to weld by forming beads as _ the 
metal will go through if a solid weld 
is attempted. Do not try to melt the 
under beads, as it is more practical 
to chip them off with a chisel when 
the casting is cooled. 

This alternate melting and solidify- 
ing is continued until the weld is fin- 
ished, remembering that when the 
metal becomes too hot to control, the 
torch must be removed until the spot 
is solid enough to work. Do not at- 
tempt to work ahead when welding 
thin castings. 

It is necessary at times to preheat 
castings to keep them from cracking 
during the welding or after the weld 
is made. The casting is first prepared 
by removing all bearings and gears. 
The broken parts are welded together 
on a table, and filed or ground to fit 


ron Houses 


By Joseph Horton 


lieved that houses could be assembled 
at the rate of two per week for every 


hundred ordered. Light steel trusses 
support the board roof covered with 
felt and red asbestos on top. Chimney 
flues and partition walls are of brick. 
The partitions between the various 
apartments are of wood and the win- 
dow frames of steel. Houses can be 
erected two or four in a block and in 
the type outlined a total floor area of 
788 square feet given. A number of 
mode! houses are on view. 

The ministry of health has sanc- 
tioned the construction of 250 houses 
to be built for the Derby Corporation 
within the next twelve months. The 
materials for the houses can be de- 
livered from stock, the outer walls be- 
ing made from cast iron plates rough 


cast covered with cement. The division 
walls may be either cast iron or 9-inch 
brickwork. Comparatively unskilled la 
bor working under skilled supervision 
a house up to the 


It is claimed that while one 


can erect roof in 


30 hours 


of these houses costs no more than a 
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the hole in the casting. This piece 
is then tacked into place with a few 
tacks. 

The casting now is ready for the 
furnace which is constructed of fire- 
brick. The furnace is built around 
the casting allowing about 6 or 8 
inches between the brick and 
ing. A small opening is left between 
each brick in the bottom row and the 
are built up solid until 
a little above the top. of 


cast- 


other rows 
the wall is 
the casting. 

Charcoal is then placed around the 
casting but not touching it. Kerosene 
is used to start the fire which is al- 
lowed to burn without covering until 
well started. The fire is then parti- 
ally covered until most of the oil is 
burned off after which the furnace is 
covered until the casting stops smok- 
ing. 

The casting now is ready for weld- 
ing. Remove enough of the brick so 
that the break can be reached easily, 
and weld. Place a sheet of asbestos 
around so that drafts are prevented 
from striking the hot casting. 

When the weld is finished, put the 
brick back and cover the casting so 
that it cools slowly. Do not have 
too large a fire in preheating at any 
time. The slower the preheating, the 
better for the casting. 


for Britain 


brick 


will 


house, it will last longer and 
not re-pointing or re- 
painting. As the result of experiments 
it is claimed that 
proof and vermin proof. 
Kingsley Wood, 


secretary to be ministry of 


require 
they are weather- 
Sir parliamentary 
health, 

that 
March 
erected in 
117,817 were 
classed as workmen’s houses. Of this 
total 116,261 built by private 
enterprise and 20,688 by local authori- 


speaking in Birmingham, said 
in the twelve 


31,136,889 


months ended 


had been 


which 


houses 
Great Britain of 
were 


ties. Considerable headway was being 
the 
the people. 


made in great task of housing 


S. L. Nicholson r cently was elected 
acting vice president of the Westing- 
house Electric & Mfg. Co., East Pitts- 
burgh, Pa. Mr. Nicholson became con- 
nected with that company in 1898 and 
was made sales manager in 1909, hold 
ing that position until 1917 
was made assistant to the 
ident. 


when he 


vice pres- 
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Milestones in Foundry Progress 


Recorded in the February Issues of THE FOUNDRY, Thirty, Twenty and Ten Years Ago 





a~ 


1896 (> 


Grover CLEVELAND 
N 


LABAMA 
beginning to attract 
attention from found- 

rymen, as is evidenced by a 
complete description of the 
plant of the Pioneer Min- 


iron was 


ing & Mfg. Co., Thomas, 

Ala., appearing in the 

February issue of THF 
FOUNDRY, in 1896. 
* » * 

Martin Payton, foreman 


of Fuller & Johnson Mfg. 
Co., Madison, Wis. devised 
a three-wheel truck to sup- 
port a shank ladle. The 
truck was placed under the 
ladle, which held about 75 
pounds of iron, the frame 
of the truck or caster body 





Faked Foundry Facts 














Tapping a Heat 


iron with too little coke 


When Steve Kanajazzic, the l 
husky Pok 

Endeavored with wet mud t toy 
the tap hole 

He buried the bod in the hot meta 
stream 

And the flying iron fired the high- 
est roof beam 

A. \ 
* ‘ ‘ 

An inquiry from J. W. 
Hughes asked the 
of readers as to whether 
phosphorus caused blowholes 
in castings. He stated that 
in his opinion it might 
make the iron fluid 
and perhaps would weaken 
it, but he did not think that 


opinion 


more 


phosphorus in itself would 
cause blowholes. 
* * * 


Respectfully 


that master of negro dialect 


referred to 
stories, the phosphorus 
sleuth of the American Cast 
Tron Pipe Co., James T. Mac- 








resting firmly against the 
ring of the ladle. 
ok 


Now I want to give you a little 
of my advice. Move out to Kan- 
sas, where the ground is cheap, if 
you can’t afford to put up shelves 


and compartments. If you must 


leave patterns on the floor, move 


some place where you can spread 


HMOUrSE lf out. 
POKEY’S POINTERS. 
* ¢ * 

Thus did Tom Bowers admonish Pokey 
the foundry owner who followed the mot- 
to, “A pl f and nothing 
in its pk 


lace or everything 


ice.” 
* * 
occasionally 


The press 


the statements made by a couple 


repe ats 


of prophets. One became so damp 


inde? the soothing influence of 


fwo for a auarter dr nhs 

, . ’ 
fhat hie said cast ron vas doomed 
to he hanished from the use of 


while the othe i who 


‘ ide ntly had drunk 


man by steel 
more, went 
one better and claimed that iron 
nd steel hoth vould in a few 
years become extinct and he crowd 
ed to the wall hy a minum. 
KRANK’S KORNER 

Respectfully referred to Senator Walsh 
and Secretary Mellor 

Foundrymen of Tennessee were 
objecting to the state leasing of 
convicts at 40 cents per day to 
foundry interests in that 
Convict labor then offered a phase 
of competition seldom encountered 


state. 


today. Convicts now labor on roads. 
7~ - » 

No. 2 foundry iron was selling 
at $12.50 to $13.00, Pittsburgh. 

* * 7. 

John A. Walker, Dixon Crucible 
Co., Jersey City, N. J., gave a 
word of advice on the care and 
preheating of crucibles to assure 
long life. 

* ~« * 

A. E. Outerbridge, William Sel- 
lers & Co., Philadelphia and Ro- 
bert A. Hadfield, Hadfield’s Steel 
Foundry Co., Sheffield, 
presented papers at the monthly 
meeting of the Philadelphia Foun- 
drymen 


England, 


association 


906 ~ 
FU t 7) 
a 
\- 
Iu rE Rooseve.t . 
“HE Providence Steel Casting 


Co., Providence, R. I., a con- 
verter shop, furnished the material 
for the leading article in the Feb- 
1906 issue of THE FouNDRY. 

cs “ 


ruary, 


Warm dispute was waged over 
what constituted a fair coke to 
iron melting ratio in a cupola 
Doyle affirmed that a high 
melting ratio was a mirage, a pot 
of gold at the end of the rainbow 
and advised the 


John 


foundryman to 
refrain from attempting to melt 
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Kenzie, Birmingham, Ala. 
- » * 

The statuary casting department 
of the Gorham Mfg. Co., Provi- 
dence, R. I. was described. This 
firm made ae silver statue of 
Christopher Columbus for the 


World’s 


1916 


Chicago. 


>» 
ud 
4 
N ; {7 


le 


Fair in 


Wooprow VW 


4 strange coincidence, the 
leading article in the February, 
1916 issue of THE FOUNDRY de- 
scribed a converter steel casting 


shop, the Reading 


Co., Reading, Pa. 

R. Robertson discussed problems 
encountered in a pipe and fitting 
foundry. 

( harles Vick rs rave a con 


plete and detailed article on th 


use of modeling clay to mak 
changes and repairs on patterns 
and even complete patterns fo 
repetition work. 
« * * 
Russell R. Clarke, at present 


with the General Electric Co., 
Erie, Pa. 
temperatures of nonferrous metals 


should be 


discussed how pouring 
judged. 
’ * * 


No. 2 foundry iron was selling 
at $19.95 a ton Pittsburgh. 
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F @ A Class By Itself - 
OLLOWING the almost 


the average human being to sidestep or postpone 
the most disagreeable job to the last, it is quite 
probable that the various engineering committees 
working with Herbert Hoover will postpone any 
attempt to standardize the foundry until after 
every other phase of the engineering and metal 
working industry has been reduced to a_ point 





where waste and inefficiency have been elim- 
inated or at least brought within a reasonable 
limit of tolerance. Encouragement gained from 


bringing this sizable job to a fairly successful 
termination will serve to hearten the committee 
in its effort to standardize the methods, materials 
and processes in a business that heretofore has 
practically been immune to the seductive influence 
of modern business and manufacturing methods. 


SS venas. noted examples might be cited in an 
attempt to disprove the foregoing statement, but 
they do not really disprove it. In fact they come 
under the category of the few exceptions that 
prove the rule. System, order, neatness, economy 
and large production per capita characterize a 
comparatively small number of foundries and even 
in this small number the detail of operation will 
vary between one foundry and another. 

In the majority of foundries the owner is satis- 
fied that he is conducting the business in the 
best manner to suit the peculiar conditions un- 
der which he is forced to operate. He is of a 
conservative turn of mind and is not unduly en- 
thusiastic investigating stories that come 
to his attention. Contrary to a somewhat pop- 
ular belief men are not constantly waiting on a 
hair trigger to jump at innovations. The mold- 
ing machine taken half a century to get 
where it is today. Thousands of machines are 
in use, but the manufacturers have had an uphill 
battle all the time in convincing foundrymen of 
their utility and economy. Once they are con- 
vinced they are quite ready to admit the advan- 
tages of the machine, but the process of convine- 


about 


has 


ing usually has been slow. 


DAN M. AVEY, Editor 


FRANK G, STEINEBACH: Associate Editor 
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V @ Spending Aids Industry 
ARIOUS individuals and organized groups 
continually are decrying the seeming foolish tend- 
ency on the part of the American people to spend 
money extravagantly on nonessential commodities. 
These say the public is seeking pleasure at the 
expense of many material things considered vital 
by our forefathers. One class of statisticians is 
busy gathering data on the amount of money each 
member of the fair sex spends annually for cos- 
metics and silk stockings. Another group has in- 
vestigated the reason for people neglecting to own 
their homes, being content with the services of- 
fered by that philanthropic and charitable class 
of society covered by the general term, landlords. 
Still another party of figure chasers point out the 
unhygienic condition of a race that is content to 
have but one bathtub for every 14 people, while 
only seven persons would be forced to crowd into 
each automobile to give every man, woman and 
child in the country a place in the parade. The 
enormous expenditure for tobacco, especially cig- 
arets, also has been discussed at length. 


5) xnousrensy such facts and figures may be 
classed as important information for the 
departments of the industry vitally interested, but 
they lose value when used to indicate that the 
country rapidly is going to the bow-wows. Statis- 
tics of this nature may be helpful to industry in 
general only as a barometer, indicating the buy- 
ing capacity of the country. In the final analy- 
this is the trend that should be watched 
carefully by the business man, for if people have 
and are spending money, business is good, regard- 
less of the commodity desired, be it houses, auto- 
mobiles, bathtubs, radios or lipsticks. 

Buying should create a demand for castings 
regardless of the commodity being sold, for if 
castings do not enter directly into the manufac- 
ture of the article, castings are used in machinery 
to manufacture the commodity. The old truism 
applies. The foundryman must be alert to the 
changing conditions. He must go after busi- 
ness where business may be had. 


sales 


Sls, 
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Trade Trends in Tabloid 


TEEL castings business gives indication of 
S again beng into its rightful inheritance, 

with a fair share of business and a larger 
tonnage of gies ae In December, according 
to the deparment of commerce the bookings of all 
classes of steel castings totaled 85.1 per 
the capacity of the foundries reporting. 
specialties advanced to 100.5 per 
indicating the influence of railway requirements 
in this advance. Automobile production dropped 
slightly, but the number of cars made during De- 
cember, 1925 was over 100,000 ahead of those 
produced in the same month of 


cent of 
Railway 
cent of capacity. 





1925 was 4,314,636 as reported by the department 
of commerce. This tremendous production is 
674,528 ahead of 1924. A marked gain is shown 
in the manufacture of trucks, which advanced 
from 377,344 in 1924 to 496,998 last year, an in- 
crease of 32 per cent. Freight car loadings dur- 
ing the first few weeks of the year have held up 
well. Building construction permits are meeting 
early expectations. Prospects for public utility 
extensions are bright. The American Telephone & 
Telegraph Co. plans line construction for 1926 
to cost more than $28,000,000 against $19,000,000 


last year. This will include cables, 


















































1924. The year’s output of both RAW MATERIAL PRICES switchboards and appurtenances 
38 ° . M JANUARY 22, 1926 
passenger cars and trucks in the 1 xg » of g l 
Iron and is a measure of general con- 
Toat ‘ ‘ . , . 200 5 
« > i. ‘ ‘ ‘ . N 2 fk iry, Valle $20.50 lees 5 , 
United States and Canada during No. 2 Southern Birmingham 23.00 Struction activity. 
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omings and Goings of Foundrymen 

















ENRY P. BLUMENAUER, re- 

cently elected president of the 

New England Foundrymen’s 
association for the year 1926, has had 
wide experience in the foundry in- 
dustry, and in varied lines. Born at 
Naugatuck, Conn., in 1887, he was 
graduated from Cornell university in 
1911, and for five years traveled in 
the Far East for the Standard Oil 
Co. Most of this time he made his 
headquarters at Calcutta, India. In 
1915 he returned to this country and 
joined the Eastern Malleable Iron Co., 
Naugatuck. His experience with this 
company over a period of five years 
covered practically all departments. 
In 1920 he left the sales department 
to purchase a controlling interest in 
the Arcade Malleable Iron Co., 
Worcester, Mass. This plant when 
taken over was in a run down condi- 
tion, but within a year Mr. Blume- 
nauer completely reorganized its op- 
eration. He has been president of 
the Areade Malleable Iron Co. since 
1920. 

Frank J. Britts, formerly with the 
Baker Iron Works, Los Angeles, now 
is connected with the Los Angeles 
Valve & Fittings Co., that city. 

William A. De Ritter, formerly con 
nected with the Western Drop Forge 
Co., Los Angeles, now 1 ecretary 
treasurer of the Rabun Brass Foundry, 
Inc., that city. 


W.L. Wolfe, the Sinclair Refining Co. 
addressed the meeting of the Philade!- 
phia Foundrymens’ associations Jan. 15 


on the ibject of the World’s Strugelk 
For Oil 
Charl L.. Larsen, Armour Instit 
of Technology Chicago, hi: 
elected president of the Chicago Four 
drymen's club f 1926. Geors 1] 
Rolin American Brake Shoe 
Fou {oO na been elec d 
! id | ( Barringe rH} 
Ko is been made secretar 
easul 
H. W. | vn, for 20 years asso 
ciated with 1 Tabor Mfg. Co., Phila 
elphia, has 1 ned to become sales 
anager of G nder & Sons, Ine., 
Philadelphia, ma of lighting glass 
ware and glass mn ties. Mr. Brown 
worked for 3 years th the Singer 
Mfg. Co., and j irs in the 
undry department « the S. L. 


ore & sons Cx . Eli th, N. he 
vears as assistant to the New York 
ales manager, International Pun 


for the Tabor Mfg. Co., 


Frank Hudson 


Phillipsburg, N. 


received his education at Durham uni- 














BLUMENAUER 


England, and 


~ 


assistant experimental engineer and 
with the Warren Foundry & Pipe Co. 
He is a member of the American 
Foundrymen’s association, the Insti- 
tute of British Foundrymen and the 
American Society for Steel Treating, 
and has read several papers dealing 
with melting high duty iron and 
cupola melting before technical groups. 


Foundrymen Sponsor 
Coke Plant Move 


The Philadelphia Foundrymen’s as- 
sociation has appointed a committee 
to push the project for the erection of 
a by-product coke oven plant at Phil- 
adelphia. This committee, which is 
negotiating both with representatives 
of the city council and the United Gas 
Improvement Co., Philadelphia, com- 
prises John Fisler, president of the 
Manufacturers’ club, Philadelphia; 
Walter Wood, president of R. D.Wood 
& Co., Wm. W. Hearne, president of 
Wm. W. Hearne, Inc., and Howard 
Evans, secretary of the Philadelphia 
Foundrymens’ association. It is 
the aim of the Philadelphia 
Foundrymen’s’ association to have 
the city’s gas supplied from by- 
product coke ovens, the resulting coke 
to serve as a basis for merchant pig 
iron producing plants. After receiv 
ing further replies to its question- 
naire, the Philadelphia Foundrymen’s 
association estimates that the con- 


umption of foundry iron within 100 
] ; 


miles of Philadelphia aggregates 1,- 

200,000 tons. These figures do not 
. > 

include teel requirements, which are 


timated at 1,000,000 tor 


Buys Philadelphia Plant 
The Aetna Foundry Co., Philadel 
hia, ha pur hased the Niles-B« ment 


Philadelphia & Reading railw 

: It is understood that the ol 
\etna foundry will be sold. The Aet 
l‘oundry Co. will occupy the new hold 
ing, which is one of the largest plant 
of its kind l! the city, | ing’ al are 
of 120,000 squat Peet The matt 
foundry building i 0 feet long ar 
has an area of 40,000 square feet 


H. E. Culbertson Co., Union Trust 
building, Cleveland, shortly will buy 


25,000 to 30,000 pounds of manhole 


castings, gutter inlets, ete., and 2,060.- 


000 pounds of cast iron pipe for the 
Illinois Waterway project. 
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British Church Bells Are 
Out of Tune 


were 
a petition 


Some curious reflections made 
on ancient bell casting at 
presented before the Consistory Court 
of Coventry, England, for permission 


to recast and rehang the famous Ca- 


THE FOUNDRY 


one of the finest peals in England, 
but they had not been rung in the old 
English fashion for 40 


the tower was considered unsafe. J. S. 


years because 


Pritchett, representing the central 
council of church bell ringers com- 
prising forty associations and 5000 


practical ringers opposed the applica- 
tion. 
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The technical program will cover the 


practical consideration of chemical 


processes, electrochemical processes, 


materials of construction with par 
ticular reference to ferrous and non 
ferrous alloys and rubber, ceramics 
and mechanical design. The _ inter 


relation of the chemical, metallurgical, 
civil, electrical, and other branches of 





thedral bells and provide a carillon. ; ; 

Dr. Brazil, with the aid of a piano, - engineering to the application of the 

demonstrated how much the _ bells Chemists and Engineers processing idea in productive industry 

were out of tune and the harmony will be shown. 

that bells in tune would give. To Meet at Cleveland An attendance of 3000 enginers, 
Sir Henry Maddocks explained that A special committee of engineers chemists, industrial and operating men 

the existing ten bells were not an and chemists has been appointed to is expected at this meeting and ex 

ancient peal in the sense in which arrange an unusual technical program position. 

that term was understood. The first in conjunction with the second annual 

recasting of the bells took place in exposition of the Association of Chem- 

1774, and the tenor bell was recast ical Equipment Manufacturers which The general offices of the Pennsy! 

for the third time in 1804. Most of will be held in Cleveland from May 10 vania Crusher Co., Philadelphia now 

the bells were a quarter of a tone flat to 15. are located on the nineteenth floor of 

and two were an eighth of a tone The exposition which will show the new Liberty Trust building. This 

flat. The bells were recast at what equipment, materials, machinery and business was started by George W. 


was regarded as the worst period in accessories that are applied to indus- Borton in 1897, and continued as Bor- 


the history of bells, and that was one trial production, will be held in the ton & Tierney, being incorporated as 
of the reasons why they were not public auditorium. The technical the Pennsylvania Crusher Co. in 1905, 
harmonious. Dr. Brazil admitted that meetings are scheduled for the Hol- with headquarters in the Stephen 


the Coventry bells were regarded as_ lenden hotel which has ample facilities. Girard building. 





Venerable Antiquity and Mechanical Resourcefulness Vie 


Record of China’s Foundry Practice 


TARTING with the issue of Feb. 15, THE FouND- 
S RY will offer its readers a complete and detailed 
This in- 
teresting and most unusual account has been written 
A. Foster, a 
mechanical engineer who has spent the greater part 
of the past 15 years in the Celestial kingdom and the 


account of Chinese foundry practice. 


especially for this publication by Frank 


republic which succeeded it. 


China’s civilization is the oldest in the world. Evi- 
dences are at hand to show that castings were made 
in China nearly 3000 years before the Christian era. 
Tron has been smelted for hundreds or thousands of 
by primitive methods that still followed. 
Permanent molds, a comparatively 
step in Occidental foundry practice, have been used 
to produce iron plow points and other 
light parts for centuries in this Oriental country 
which we are accustomed to regard as plodding and 


years are 


recent forward 


cast pots, 





slow. 


During a temporary visit of Mr. Foster to this 
country in 1921, THE FOUNDRY requested him to 
write this special series of articles. He was pre- 
vented from doing this immediately after his return 
to China and a request sent to him a year later to 
complete this investigation followed him for a year 
through China, was worn by repeated handling until 
the envelope had to be tied to the letter to insure 











set of photographs and drawings which will accom- 


its return to Cleveland. Another letter transmitted pany the articles will greatly increase the value and 
through Mr. Foster's relatives in America found him interest of Mr. Foster’s unique story. The accompany- 
free to pursue his investigations and to write this ing illustration shows Mr. Foster in China in 1914. 
series of articles. A most unusual and complete —TueE EbITors. 
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Heats Steel Hotter 


(Concluded from Page 91) 
the bath about 12 minutes before tap- 
ping. About 8 aluminum 
per ton is thrown in the ladie for each 


ounces of 


ton of metal. 


A basic pig iron for the mixtures 
analyses as follows: 
Per Cent 
Sh eS ae ee ee era 3.95 
Ris mideneilaae 0.90 
RIND, ss iaiincusntnisebesien 1.25 
TINIE sccecsavesepsescsnesocsessnecanmenes 0.048 
0.22 


Phosphorus 
The scrap consists of miscellaneous 
steel with a preponderance of steel 
rails. The analyses of these materials 


are practically as follows: 


Rails Misc. 

Percent Per cent 
Se 0.46 0.25 
OS ee eo 0.09 0.25 
Manganese ............. 0.70 0.50 
OS ee 0.06 0.04 
Phosphorus ............ 0.04 0.04 


Present product, a low carbon steel, 
comparatively high in_ silicon 
and manganese. The reduction 
is said to be exceedingly rapid in this 
type of furnace. When it is necessary 
to accelerate the decarburization, iron 


runs 
-arbon 


ore is added. When an added carbon 
content is sought pieces of carbon 
electrodes are added to the bath. 


Foundry conditions occasionally have 
made it necessary to hold heats in 
the furnace after they were ready to 
tap. Heats have been held for several 
hours merely by adding the required 
amount of carbon. Apparently no 
oxidizing evils have been encountered 


under these extreme conditions. 
The low carbon steel produced at 
present develops a tensile strength 


in excess of 55,000 pounds per square 

inch with a yield point running ex- 

ceptionally high. The analyses of two 
heats follow: 

Charge 

No. 35 

Per cent 


typical 
Charge 
No. 38 

Per cent 


CONE, -ccsntuaicesininn 0.16 0.12 
Bes 0.24 0.46 
Manganese ........ 0.47 0.60 
Phosphorus. ........ 0.011 0.019 
ger eanacs 0.031 0.051 


Low Carbons Favored 


This low carbon steel, were it not 
for the exceptionally high temper- 
atures employed, would prove sticky 
and sluggish. With the pouring heat 
of 3500 degrees Fahr. or above, it 
has been found possible to pour ex- 


tremely light sections either in green 
or dry sand molds. The most remark- 
able casting which has been made to 
date is a steel flask, approximately 4 


feet square and 6 inches deep with 
numerous cross bars running the en- 
tire depth and with a metal cross 


section averaging about ‘'4-inch. This 
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was poured clean with no evidences 
of misruns or cold shuts. 
Although the metal at present is 


employed to pour only light section 
casting in small molds, a bottom pour 
ladle is employed. 

The ladle lining is raised to a bright 
red heat before the charge is tapped 
from the furnace. The entire ladle 
of metal is poured without any 
difficulty other than occasionally some 
stopper troubles which may be 
cribed to inexperience of the operator 
who handles the stopper rod lever. 
from this metal 
range from fairly heavy automobile 
axle housings to extremely light 
parts such as cable clips, brake heads 
other thin -astings. Cut 
reveal no gas 
pockets or oxidized metal and _ the 
metal at the junction point of the 
pouring head with the casting is 
and solid, although in many 
cases the shrinkage draws the top 
of the pouring head the sink 
heads into a deep cup. A number of 
typical castings made by the Wanner 
company are shown in the accompany- 
ing illustrations. Some of the cast- 
ings are annealed to relieve strains. 
These are placed in the furnace and 
brought to red heat and then cooled, 
the entire operation requiring about 
3 to 4 hours. 


as- 


Castings made 


and section 


sections evidences of 


dense 


and 


Truck Companies Merge 


The Stuebing Truck Co., Cincinnati, 


and the Cowan Truck Co., Holyoke, 
Mass., have been merged, the new 
company being called the Stuebing- 
Cowan Co. While the headquarters 
of the new company will be at Cin- 
cinnati, the Cowan truck division will 
continue to operate at Holyoke and 


sales offices will be maintained in 


the principal cities. 


Combine Universities 
Trustees of Institute 


of Technology, North- 
western university, Evanston, Ill., have 


both Armour 


Chicago, and 
agreed to the proposed merger of the 
two institutions and hereafter Armour 
institute known as . Armour 
college of engineering of Northwestern 


will be 
university. 


Catalog Describes Alloy 


To meet 
ing in some of its own operations in- 


corrosion problems exist- 


volving the use of hydrochloric acid, 


the du Pont company developed a 
new corrosion resisting metal which 
is described in a handsome catalog 
just issued by the du Pont Everdur 


Co., Wilmington, Del. 
The physical properties of the alloy 
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are given with some comparative data 
on other metals and alloys. The vari- 
ous factors that enter into corrosion 
or the rate of corrosion are described 
with tables of data on the action of a 
number and _ solu- 
tions on the alloy. Some of the solu- 
tions used were hydrochloric acid, zinc, 


of corrosive salts 


calcium and sodium chlorides, sul- 
phuric acid and sulphates, mine wa- 
ters and a number of others. Ac- 
cording to the data given, the alloy 


has a high factor of resistance to the 


corrosive effects of various chemicals. 





Obituary 





Frederick Alfred Louth, superinten- 
dent of the Albrass Co., Inc., Cox- 
sackie, N. Y killed in an 
accident Dec. 27 at Newburgh, 
With Mr. Louth at the time 
Wert D. Seeley, vice president and 
general manager, and F. A. Spencer, 
one of the that com- 
pany. Mr. Seeley was only slightly 
injured while Mr. Spencer sustained 
a fracture of the base of the skull and 
lacerations. Mr. Louth 
Perry, O., in 1902. 


+ Was auto 
a 3 


were 


directors of 


was born at 


Duncan, owner of the Dun- 
can Foundry Co., Alton, IIl., died un- 
expectedly in New York, Jan. 12, aged 
64 years. Mr. after the 
death of his father, was employed by 
the Brunner & Duncan foundry as a 
sand shoveler. Thirty years ago he 
purchased this plant. During his 
career he purchased and operated two 
railroads, acquired 


James 


Duncan, 


large coal 
director in 


numerous 


prop- 


erties, and was a several 
banks industrial 
porations, recently being made receiver 
of the Midland Coke & Iron Co.. for- 


merly the St. Louis Coke & Iron Co. 


and cor- 


Dr. Karl Goldschmidt, head of 
firm of Th. Goldschmidt, A. 
Germany, died 4 following an 
Dr. Goldschmidt ap- 
proaching his seventieth year and had 


long 


the 
G., Essen, 
Jan. 
operation? was 
chemical 
search and development work, partic- 
ularly in connection with the process 
of detinning scrap tin plate. In part- 
nership with his younger brother, the 
late Prof. Hans Goldschmidt, inventor 
of the thermit carried on 
the enterprise founded by his father 
and brought it to his present leading 


been prominent in re- 


process, he 


position among German industries. 
He also was one of the founders of 
the Goldschmidt Detinning Co., now 


the Metal & Thermit Corp., New York. 
He is survived by two and a 
daughter, the eldest son, Dr. Theodore 
Goldschmidt, succeeding his father as 
active head of the German firm. 


sons 
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Weld Piano Frames with 


Oxyacetylene 
By H. G. Edwards 


The discussion of piano frames 
cracking, which appeared in a recent 
issue of THE FOUNDRY, 
phase of a larger problem, which al- 


vital 


covers one 


ways has been of interest to 
foundrymen. The question and answer 
the best casting 


perfect frames in 


means of 
regular production. 


considers 


However, the casting of perfect 
frames every time, as yet is only 
an ideal, and until this ideal is real- 


ized, frames will crack now and then. 


Many foundries have found an 
efficient way of reclaiming the frames 
that crack, rather than scrapping 
them. It has been found that the 


strength and soundness of a _ sound 
frame may be secured by oxyacetylene 
welding. A piano frame that has 


been repaired by this method is shown 


in the accompanying illustration. 
In repairing a crack on this type 
of casting, the sides of the break 


first are beveled. The blowpipe then 
is played on the section of the casting 
break to prevent in- 
expansion or 
after welding. 
casting, which 
the heat of 


surrounding the 


ternal stresses due to 
during or 
the 


expanded by 


contraction 
Other 
would be 
welding also are preheated to a mod- 
made, 
The 
sheet 
slowly. 


parts of 


erate degree. The weld then is 
this being a simple operation. 
then is with 
and allowed to 
the 


casting covered 


asbestos cool 


After casting is ready 


cooling, 
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for the 
finishing operations. 


sandblasting, machining and 


Combine British Firms 


A consolidation of important British 


foundry equipment manufacturers has 
been effected through the purchase of 


Thwaites Bros., Ltd., Bradford, England 


by the Pneulec Machine Co., Ltd., 
Smethwick, near Birmingham, Eng 
land. The entire business will be con 
centrated at Smethwick. Thwaites Bros. 
were one of the original manufac- 
turers of cupolas, ladles, cupola charg 
ing devices, etc., in Great Britain. 
In 1922 this company developed a 


skip-hoist type charging machine for 
cupolas which could be operated eithe: 
electrically. The Pneulec 


organized 


by hand or 
Machine Co., 
after the 
officers and 
Motor Cylinder 
molding 


which was 
certain of 
the Mid 


manufac 


soon war by 
the 
land 


tures 


directors of 
C~.. 
machines, core-making 
machines and miscellaneous foundry 
specialties. This company developed a 
self contained, electro-pneumatic, jai 
ram, pattern-draw machine which now 
is employed quite extensively in Brit- 
ish foundries. 

W oodin 
of the S. Sale 
has been elected the 
American Car & Foundry Motors Co., 
recently was organized to take 
over the Hall-Scott Motor Co., Berk- 
ley, Calif., and the Fageol Motor Co., 


Kent, O. 


has been made 


and C., 


W. Hz. 
chairman board 


president of 


which 
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CONTROLLED 


ELECTRICALLY 


OVEN IS 


Small Cores Are Dried 
Economically 


In the average jobbing foundry with 
odd 


handled as 


fairly large small and 


sized 


ovens, 
not be 

the 

operating 


the 


cores can 
ones. To 


dry 


economically as larger 


cut down costs and 


small advantage a 
For this 
Cleve- 


cores to best 


oven is desirable. 
the Swartwout Co., 


designed 


portable 
purpose 
land, 
small portable ovens. 
the 
door 


has several types of 


These ovens are 
made in two sizes, two door oven 
and the Heating 
is by coke, gas, oil or electricity. 


The accompanying illustration shows 


four oven. 


the electrically equipped two door 
oven. The overall dimensions of the 
oven are 37 inches wide, 35 inches 


The baking 
32 inches 


deep and 80 inches high. 
space is 32 inches wide, 


deep and 50 inches high and contains 


6 shelves. A panel containing the 
thermostat and control switches is 
mounted outside of the oven. The 
heating elements which have a ca- 
pacity of 15 kilowatts are regulated 
by this device. The manufacturer 
claims that a uniform heat is main- 
tained in the oven at all times and 


that cores may be dried economically 
in this oven. 


The G. K. MeMullen Co. 
has opened an office at 201 McMullen 
building, Grand Rapids, Mich., as 
factory representative in Michigan. 


recently 








Market Improvement Is Slow 


Slackness of Inventory Period Still Is Reflected in Sales 
of Foundry Equipment—Report Shows 
November Sales Were Heavy 


HILE gradual improvement has been noted 
W in the foundry equipment market gener- 

ally throughout the country, the recovery 
from the holiday season and the inventory period 
Foundries, as a rule, have 
increased their operating capacities, and this in- 
creased activity should result soon in further in- 
sales. 
heavy, this condition creating an optimistic feel- 
ing concerning the probable trend of the market 
for the first portion of the year. 
business is being closed by manufacturers of clean- 
ing room equipment in various sections. 


has been rather slow. 


creases in the volume of 


Inquiries are 


Considerable 


ber, 1924. 


Unfilled orders 
gain at the end of November over both October, 
1925, and November, 1924. 
bookings as reported to the department of com- 
merce, was $593,456 for November as compared 
with $518,795 at the end of October and $399,325 
at the end of November, 1924. 
ments were valued at $414,148, showing a gain 
over the total of $400,646 in October and the 
valuation of $203,558 in November, 1924. 
amounted to $480,328 in November, as against 
$424,054 in October and $284,617 during Novem- 


for foundry equipment showed a 


The value of these 


November ship- 


Sales 


Inquiries Indicate Sales Increase 


CTIVITY in foundry equipment 
A since the first of the year has 
been fairly extensive, as reported 

by sellers of varied lines of machinery 
in the Pittsburgh Inquiries 
keep up well, and being for diversi- 
fied lines, create a bright outlook for 
the first quarter of the year at least. 


area. 


A large number of molding machine 
inquiries are being worked upon by 
such manufacturers as the Herman 
Pneumatic Machine Co., Zelienople, 
Pa., which reports a few orders 
booked since Jan. 1. The Whiting 


Corp., Harvey, Ill., has booked several 
cupola orders’ including a _ new 


cupola, 2-ton capacity for the Vana- 


dium Corp., Bridgeville, a cupola 
for the American Car & Foundry 
Co., Huntington, W. Va. and a 
special structural type cupola with 
blower for the Union Radiator Co., 
Johnstown, Pa. The American Cast 
Iron Pipe & Foundry Co., Birming- 
ham, Ala., awarded the Whiting 
Corp. a contract for a special tum- 


bling barrel, 60 x 90-inch. The Pitts- 
burgh Plate Glass Co., Creighton, Pa., 
has shakeout and _ vibrator 
equipment from the Stoney Foundry 
Engineering & Equipment Co., Cleve- 
land, and the Cenco Casting Co., Phil- 
Pa., molding 
and sundries the 
Foundry Equipment Co., 
Ind. Supplies and 
equipment of the smaller 
splendidly, 
operating 
immediat: 
Co., Clays- 

Pa. 


ordered 


closed on 
from 


ipsburg, has 
machines 
American 
Mishawaka, 
cellaneous 


mis- 
moved indi- 
cating a fairly good 
foundries in thi 
The Penn Bridg: 
near Washingt 


variety have 
rate 
among 

vicinity. 


ville, Pa., had 


a fire Dec. 31 and it is understood 
that foundry equipment destroyed 
therein is to be replaced. The Marsh 
Valve Co., Dunkirk, N. Y., is plan- 
ning a one-story addition, and the 
Erie Malleable Iron Co., Erie, Pa., 
is to erect an addition, both of 
which will probably occasion some 
foundry equipment purchases. The 
Union Switch & Signal Co., Swissvale, 
Pa., machine tool equipment 
and entered the market for a 5-ton 
crane, The General Electric Co., 
Schenectady, N. Y., likewise _ pur- 
chased considerable machine tool and 
foundry equipment, and the Westing- 
house Electric & Mfg. Co., East Pitts- 
burgh, Pa., issued its first quarter list 
involving 20 to 30 items, against which 
some purchases have been made. Sev- 
eral cranes have been and a 
number are under _ inquiry. The 
Mesta Machine Co., Pittsburgh, is or- 
dering one 15-ton crane from the Al- 
liance Machine Co., Alliance, O. 


bought 


sold 


Cleveland Inquiries Are Good 


ANUFACTURERS of foundry 

equipment in the Cleveland ter- 
ritory find sales lagging slightly, the 
market, evidently, not having com- 
pletely recovered from the letup dur- 
ing the holidays and the inventory 
period. Exceptions to this condition 
are noted in several lines which have 
been active practically all month. In- 
quiries, on the other hand, are being 
brought out in a heavy volume, 
builder receiving more inquiries in the 
first 20 days in January than in any 
one month of 1925. The greater pcr- 
tion of these inquiries appear especi- 


one 
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ally active and an early closing is an- 


ticipated. Repair work has fallen off. 
Tumbling mill equipment has _ been 


purchased by the Dayton Steel Found- 
ry Co., Dayton, O., and the Ferro 
Machine & Foundry Co., Cleveland, 
from the W. W. Sly Mfg. Co., Cleve- 
land. The Pangborn Corp., Hagers- 
town, Md., has sold dust arrester 
equipment to the Continental Gin Co.., 
Avondale, Ala., and sandblast equip- 
ment to the Springfield Mfg. Co., 
Springfield, O. A molding machine 
has been purchased by the Ferro Ma- 
chine & Foundry Co., Cleveland, from 
the Stoney Foundry Engineering & 
Equipment Co., Cleveland, while the 
Columbia Sanitary Mfg. Co., Louis- 
ville, Ky., has taken vibrator and 
shakeout equipment from the same 
manufacturer. A dust arrester unit 
has been purchased by the Wellman 
Bronze Co., Cleveland, from the Amer- 
ican Foundry Equipment Co., Misha- 
waka, Ind. The continuous malleable 
annealing oven now under construc- 
tion at the Northwestern Malleable 
Iron Co., Detroit, is being made and 
installed by Holcroft & Co., that city. 
Orders for heavy duty core oven cars 
for the Erie Steam Shovel Co., Erie. 
Pa., several helical worm geared 
ladles of 2-ton capacity for the Amer- 
ican Radiator Co., Buffalo, N. Y.. 
three 9500-pound steel bottom pour 
ladles for the Otis Elevator Co., Buf- 
falo, and two 7500-pound steel ladles 
for the Farrel-Cheek Steel Foundry 
Co., Sandusky, O., have been received 
by the Whiting Corp., Harvey, Ill. 
Taylor & Co., Brooklyn, N. Y.. and 
the Buckeye Iron & Brass Co.. Day- 
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ton, O., each have taken a_ small 
sand machine from the Standard Sand 
& Machine Co., Cleveland. 


Chicago Fairly Active 


ENERAL inquiry for foundry 

equipment in the Chicago district 
continues to increase, as the 1926 
budgets become available. From the 
manner in which the foundries are 
taking both pig iron and coke, the 
melt again is at the high point of 
December following the holiday and 
inventory letdown, and buying of 
equipment on a larger scale should 
soon appear. Sand mixing machinery 
has been sold to the Kansas City, 
Mo., plant of the American Radiator 


Co., the R. M. Eddy Foundry Co., 
Chicago, and the Majestic Co., Hunt- 
ington, Ind., by the National Engi- 
neering Co., Chicago. The Chambers, 
Berring & Quilan Co., Decatur, IIl., 
has ordered three drawer type core 
ovens and the Studebaker’ Corp., 
South Bend, Ind., has taken helical 


j-ton capacity 
Harvey, Ill. 


worm geared ladles of 
from the Whiting Corp., 
Dust arrester equipment has been se- 


cured by Sucor & Co., Los Angeles, 
and sandblast, dust arrester equip- 
ment and a fan has been purchased 
by the Miehle Printing Press & Mfg. 
Co., Chicago, from the American 
Foundry Equipment Co., Mishawaka, 
Ind. The Pangborn Corp., Hagers- 
town, Md., has_ placed _ sandblast 
equipment with the Warman Steel 
Casting Co., Los Angeles, and sand- 
blast and dust arrester equipment 
with the Studebaker Corp., South 
Bend, Ind. Tumbling mill equip- 


ment has been purchased by the Novo 
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veyor to the Piston Ring Co., Muske- 
gon, Mich. The Stoney Foundry En- 
gineering & Equipment Co., Cleve- 
land, has sold shakeout bails to the 
Lakey Foundry & Machine Co.,Muske- 
gon, Mich., two vibrator ram molding 
machines to the Great Lakes Found- 


ry Co., Port Huron, Mich., and vi- 
brator and shakeout equipment to the 
Emerson-Brantingham Co., Rockford, 
Il. 
Eastern Sales Fair 

FAIR volume of business is_ be- 
4 ing transacted in the eastern 
foundry equipment market. During 


the first part of January and through- 
out the inventory period, trading was 
slack, but 
back around 60 to 65 per cent, a con- 
dition which points to heavier sales 
of equipment to the various foundries. 
The Carolina Foundry Co., Baltimore, 


foundry operations are 


has secured a cupola and auxiliary 
equipment from the J. W. Paxson Co., 
Philadelphia. Other 
by the Paxson company include sand 
the International 
ie 
the Geneva Corp., 
i a dust 
equipment for a client in Russia and 
sand blast equipment for the United 
Fruit Co., for export. An order for 
sand blast equipment also was closed 
for the American Radiator Co., Buf- 
falo. The Florence Pipe, Machinery 
& Foundry Co., Florence, N. 
tinues a buyer, having recently closed 


contracts closed 

for 
Albany, 
Foundry 


blast equipment 


Harvester Co., for 


Geneva, 


and 


has booked collector 


J., con- 


on two cranes to the Harnischfeger 
Corp.,Milwaukee. Sand mixing ma- 
chinery has been secured by the Wil- 


liam J..Sweet Foundry Co., Irvington, 
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ment to the Thomas & Betts Co., 
Elizabeth, N. J., and the Morris Ma- 


chine Works, Baldwinsville, N. Y. 
The General Electric Co., Schenectady, 
N. Y., has taken a turntable sand- 
blast cabinet from the W. W. Sly 
Mfg. Co., Cleveland. 
New England Spotty 
4 OUNDRY equipment demand in 
the New England territory was 


spotty during most of January. Inquiry 
developed along generous lines toward 
the end of the month, and most deal- 


ers are much encouraged over 1926 
prospects. The Connecticut Foundry 
Co., Rocky Hill, Conn., has been an 
important buyer’ recently, having 
taken among other things two sand 
throwing machines from the Royer 
Foundry & Machine Co., Wilkes- 
Barre, Pa., and several molding ma- 
chines. The General Alloys Co., South 
Boston, Mass., has taken one sand 
machine from the Royer company and 
one sand mixing machine from the 
National Engineering Co Chicago. 
Sand handling equipment has been se- 
cured by the Crane Co., Bridgeport, 
Conn., the Draper Corp., Hopedale, 
Mass., the Manufacturers Iron Found- 
ry, Bridgeport, Conn., Bridgeport 


Casting Co., Bridgeport, Conn., L. F. 
Fales Co., Walpole, M: and the 
Whitin Machine Works, Whitinsville, 


Mass., through Alexander Haigh, Bos- 


iSS. 


ton. The Rhode Island Malleable Iron 
Works, Hillsgrove, R. I has taken 
a sand mixing machine from the Na- 
tional Engineering Co., Chicago. The 
Connecticut State Trade school, 


Bridgeport, Conn., ha purchased 


complete equipment for a _ foundry 























Engine Co., Lansing, Mich., the Piston N. J., and the American Malleables from the J. W. Paxson Co., Philadel- 
Ringe Co., Muskegon, Mich., the Ber- Co., Lancaster, N. Y., from the Na- _phia. That manufacturer also has 
ryhill Malleable Iron Co., Evansville, tional Engineering Co., Chicago. A sold sandblast equipment to the Fil- 
Ind., and the Maytag Co., Newton, sand cutting machine has been con- brick Booth Foundry Co., Hartford, 
Iowa, the latter company also taking tracted for by the Somerville Iron Conn., ladles to the Collins Co., Col- 
dust arrester equipment, from the Works, Somerville, N. J., and a core _linsville, Conn., and core room equip- 
W. W. Sly Mfg. Co., Cleveland. machine has been purchased by the ment for the National Co., Norwich, 
That company also has sold sandblast International Motor Co., New Bruns- Conn. The Brown & Sharpe Mfg. 
equipment to the Holmes Foundry Co., wick, N. J., from the American Co., Providence, R. I. has taken sand- 
Port Huron, Mich., and the Berryhill Foundry Equipment Co., Mishawaka, blast and dust arrester equipment 
Malleable Iron Co., Evansville, Ind., Ind. The Pangborn Corp., Hagers- from the American Foundry Equip- 
and a continuous mill and star con- town, Md., has sold sandblast equip- ment Co., Mishawaka, Ind. 
Nhat the Foundries Are Dot 
Activities of the Gray Iron, Malleable, Steel and Brass Shops 
Phoenix Iron Work Co., Meadville, Pa irer Wilbur C. Schade general manage: 00 Officers are J. D. Lear pre t a 
been reorganized as the Mead-Penn Iror Directors include the officers and the follow treasurer J Arthur Leary ecretary a 

Worl Co., with $500,000 common stock and ing: H. J. Crawford, Raymond Cross, Willia Eugene A. Leary, vice president The princi- 

ll resume operations this month. Otto T. Gilmore and H. H James pals in the company long have be identified 
Kohler has beer elected president, Lewis The Queen City Foundry Co., Cincinnati in the general foundry busine in Cincinnati 
Walker vice president, Earl W. McGill treas- has been incorporated with a capital of $200- while the Queen City Foundry wa founded 
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48 years ago by J. D. Leary and William 
Manley. About 20 years ago they formed a 
partnership and changed the name to Leary 
& Manley. Last August, J. D. Leary and his 
two sons took over the interests of Mr. Manley 
and restored the original name. J. D. Leary 
also is vice president of the Cincinnati Steel 
Castings Co. and Eugene A. Leary is secretary 
and treasurer of that company. 

General Alloys Co., 405 West First street, 
Boston, will build a l-story foundry. 

Eifler Iron Works, Imperial, Calif., recently 
completed a new foundry. 

Commercial Brass Foundry Co., Pittsburgh, 
has been incorporated with $5000 capital by 
F. C. Arensberg and associates. 

Quality Mfg. Co., Evansville, Ind.,  suc- 
cessor to the Evansville Steering Wheel Mfg. 
Co., that city, is building a foundry. 

American Foundry Co., Los Angeles, has 
increased its outside storage space by buying 
80 x 240 feet adjoining its plant. 

Walton Foundry Co. Inc., Walton, N. Y., 
has completed its new foundry and machine 
shop and operations have been started. 

Chelsea Foundry Co., Chelsea, Mich., has 
bought one unit of the plant of the Lewis 
Spring & Axle Co. for foundry expansion. 

Kennedy Foundry Corp., Wells and Charles 
streets, Baltimore, Md., will rebuild its found- 
ry plant, recently burned. 

Sweet & Doyle Foundry & Machine Co., 
Green island, Troy, N. Y., will build a ma- 
chine shop 90 x 260 feet 

Warman Electric Foundry Co 3334 East 
Slauson avenue, Los Angeles, has been formed 
to manufacture gray iron and steel castings. 

Harbor Island Brass Foundry, 3444 Thir- 
teenth avenue S. W Seattle, is having plans 
made for a foundry addition 40 x 129 feet, 


at 2934 Thirteenth avenue 


Benton Harbor Malleable Foundry Co., Ben- 
ton Harbor, Mich., will build a drop forge 
hop and additions to it core room 

Maytag Co Newton, Iowa is building a 
l-story gray iron foundry 190 x 280 feet 
«(Noted Nov 15 1925.) 

Are Foundry (., Arvo Ind has been 


incorporated by John H Miller and Matilda 
Miller of Plymouth, Ind and George Miller 


of New Albany Ind 

Davi Hansen Pump Co Oshkosh, Wis 
ha changed it name to the Dav Hanser 
ump & Sprinkler Ce to indicate it line of 
produet 

Chandler-Taylor Co Indianapoli manu- 
facturer of team engine is negotiatir witl 
matert interest for a consolidation William 
M lavilor i president 

Detroit Stoker Co ha completed it new 
foundry building it it plant at Monrwe 
Micl ind equipment i being placed. Opera- 
tor ill be tarted about Feb 15 (Noted 
No 1 

Jant Cylinder Co., Philadelphia, has been 
incorporated with $5000 capital to manufac- 
ture « forgings and fitting by Walter 
T Janne 109 Decatue street Pauling Janney 
Cooper r Samson McDowell 

White 1 ndry Co Jersey City N J 
ha beer corporated with 500 shares no 
par value France Coyner, Arthur \ 
White and Arthur G Whit« Gross & Gross 
Jersey City attorneys 

MeNaughtor Me Co., Maryville Tenn 


f ron grate bars and other 


manufacturer « 
castings, has beer taken over by interest 
headed by O. H hriver of Knoxville who 
will make considerable extensions to the plant 
Rochester, N. Y 


will double capacity of its enameling  de- 


Co-Operative Foundry Co 


partment Equipment has been purchased 
from the Porcelain Ename & Mfe Co 
Baltimore, Md 

F. N. DuBois Co., 247 Nir 


York is building a factory group at 152 


avenue, New 
Riverside avenue, for the anufacture f 


plumbing fixtures, the Austin Co., Cleveland. 


being in charge. Buildings include 90 x 160 
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feet, 50 x 100 feet, foundry 40 x 50 feet 
and two smaller structures. (Noted Sept. 1, 
1925.) 

Tulsa Brass Castings Co., Tulsa, Okla., is 
building a plant 20 x 70 feet and installing 
oil furnaces, sand blast, molding machines 
and metal saws. 

Pontiac Pattern & Engineering Co., Pon- 
tiac, Mich., manufacturer of metal patterns, 
foundry and machine shop equipment, will 
build an addition with 6000 square feet of 
floor space. 

Keystone Iron & Metal Co., Williamsport, 
Pa., has been incorporated with $100,000 
capital to manufacture iron and metal prod- 
ucts and conduct a foundry by Abraham 
Fischer, Mary N. Connor and Irma K. Fischer. 

The Wallace Foundry Co., 
now operating a large steel and bronze fur- 


Vancouver, B. C., 


nace here, will add a new electric furnace to 
its equipment at a cost of $25,000. Other 
improvements are also to be made. 
Pennsylvania Cast Iron Pipe & Foundry 
Corp., Emporium, Pa., has been incorporated 
with $5000 capital to manufacture cast iron 
pipe and other castings by Fenton H. Middle- 
ton and I. Edward Bowen, Philadelphia, and 
Ernest N. Votaw, Media, Pa. 
Remington Burnelli Corp., 
build airplanes, has bought the plant formerly 
occupied by the Conway Brass & Iron Foundry 
Co Broad street, Hartford, Conn., and will 


organized to 


make alterations to adapt it to its uses 


Thomas F. Barvan is president. 


February 1, 1926 


Aetna Foundry Co., Philadelphia, has pur- 


chased the Bement foundry at Nicetown, 
Philadelphia, from the Niles-Bement-Pond Co., 
New York, possession to be given about 
April 1. The lot is about 200 x 600 feet, 
the main foundry being 120x350 feet. The 
capacity is 35 tons per hour. 

Hudson Mfg. Co., Minneapolis, will not 
rebuild its burned branch plant at DePere, 
Wis., but will enlarge the plant of the C. A. 
Libbey Co., Oshkosh, Wis., recently acquired 
to accommodate the manufacture of farm 
equipment formerly produced at DePere. 

Wood Bros. Thresher Co., Des Moines, Iowa, 
manufacturer of agricultural implements, plans 
construction of a new plant to afford addi- 
tional production. J. H. Raymaker has been 
retained as consulting engineer and is making 
a preliminary survey to determine require 
ments, type of buildings and equipment. 

Kirk-Barber Co., 2639 Calumet avenue, Chi- 
with $25,000 


gears, tools and 


cago, has been incorporated 
capital to manufacture 
foundry products by William T. Kirk, Allen 
T. Kirk and Orren E. Potter & 


Sherwood, Marquette correse 


Barber. 
building, are 
pondents. 

Standard Cast Iron Pipe & Foundry Co 
Atlanta, Ga., has sold its plant and business 
to the United States Cast Iron Pipe & Found. 
ry Co., Burlington, N. J. The former com- 
pany was established 20 years ago as the 
Pratt Engineering & Machine Co. and later 
was known as the Chemical Engineering & 


Foundry Co. 





New Trade 





Publications 








TESTING MACHINES—Riehle Bros. Testing 
Machine Co., Philadelphia, has issued a new 
catalor in loose leaf form covering the line 
of testing machines and equipment manu- 
factured by the company. The machines are 
used to test iron, teel, wire, cement, etc. 

DUST ARRESTERS—The dangers of dust 
and it elimination is described in a 15-page 


bulletin published by the W. W. Sly Mfg. 


Co., Cleveland Illustrations of plant installa- 
tior and ome typical arrangements of the 
apparat are giver 


ARC WELDING —Ga engine-driven are 


described in a folder issued 


welding set are 
! th General Electric Co., Schenectady, 
N. Y The complete equipment consisting of 
a 4-cylinder, heavy duty engine and a 200- 
ampere elf excited generator is mounted 
on a tructural steel base 

FIRE EXTINGUISHER Bastian-Blessing 
Co., Chicago, has issued a folder describing its 
type of portable extinguisher by which com- 
pressed irbonic acid gas is used to spray 
a powder on the flame from which more of 
the gas generated The fire is blanketed 
by the ga The folder is illustrated. 

CLAM SHELL BUCKETS—An 8-page folder 
showing the use of clam shell buckets for 


snow removal is being distributed by the 
Hayward Co., New York. These buckets have 
removable hells and may be converted into 
the regular clam shell type 

AIR COMPRESSORS—tThe specifications of 
the duple» ingle stage and the two-stage 
cross compound air compressors made by the 
Pennsylvania Pump & Compressor Co., Easton 
Pa., are given in a catalog recently issued 
The capacities and ratings of the various sizes 
of compressors also are listed. 

ELECTRIC FURNACES—A 14-page bulletin 
describing the electric furnace, its features of 
design and uses, has just been published by the 
Vom Baur Engineering Corp., New York. The 
advantages of vsi-« the electric furnace for 


iron and steel production are given with some 
comparative costs. 


PULVERIZERS--A multi-stage 


pulverizer 





for us in powdered coal installation is de- 
cribed in a_ bulletin § issued by the Grindle 
Fuel Equipment Co., Harvey, II The con- 
Struction, operation and advantages of the 


pulverizer are given. 
TURBINES—-General Electric Co., 
tady, N. Y., has issued a bulletin giving a 


Schenec- 


brief description of the principal details of 
construction of turbines used mechanical 
drives The turbines are of one, two or three 
tage and deliver up to 400 horsepower 


OIL BURNERS—A bulletin by the American 
Oil Burner Associatior New York, covers the 
methods and procedure in oil burner testing 


when the burners are fired under boilers or 


in warm air heating plant Such theoretical 
consideratior as’ are needed are discussed, to 
aid practical application of method given 


rhe purpose of the publication is to provide 
all the table and formulas needed in testing 
burner 

OPEN-HEARTH ROO! American Arch Co., 
Inc., 17 East Forty-second street, New York, 
has issued a bulletin describing its suspended 
roof for open-hearth furnace The roof is 
suspended entirely from an I-beam, with slid- 
ing joints and springs to take up lateral ex- 
pansion and thus relieve the side walls. Some 
unusual results are presented from actual prac- 
tice. 

GASOLINE POWER PLANTS—A series of 
bulletins has been issued by the Climax En- 
gineering Co., Clinton, Iowa, covering various 
series of motors for various industrial uses 
The bulletins cover details of construction and 
data as to operation and performance. 

TESTING MACHINES—The important ad- * 
vantages of design and construction of ten- 
sile testing machine, abrasion testing machine 
and calibration devices are given in a bulletin 
distributed by Herman A. Holz, New York. 














